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* Appendix which the Author heretofore promiſed, 
Y and has intended ſhall contain ſome additional Expe- 
HD ES riments to theſe which were formerly publifhd, and 
_ SSSI are here now reprinted in thu Second Edition. Theſe 
following Anſwers to Franciſcus Linus aud Mr. Hobbes are pre- 
ſemed in compenſation of the delay, and for your forbearance of that 
Appendix, which.ert Long you may expect in kind, For the Anthor 
baving hinted the Promiſe ſeems thereby to acknowledge the Debr. 
andto be content to continue the Obligation to [ce it performed. And 
theſe ought the rather tobe his —_ . becauſe the writing theſe An- 
fiers, and publiſhing the Sceptical Chymiſt, and ſome other D:- 
vour{es, have been the principal hindrances t0 that Pieces, which 4s re « 
ally ſo near 4 readineſs, that part of it has lyen at the Preſs theſe ſix 
Moneths : But yet # being not all perfetted, the Stationer was loth to 
delay any longer the Publication of theſe, for which hehas been ſo 
frequeintyeeld upon. And they (though 4 Latine Edition « in- 
tended) appear now the rather in Engliſh,. that they may accompany 
 #he $econd Edition of the Original Experiments, which were printed 
fr in that Language in Octavo; and that inflead of the promiſed 
ppendix they m45 complete the bulk of the Quarto Yolume. 
for that part Foncerns Mr. Hobbes,” it might 
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thatknow bow. indiſpos'd I naturally am 
 x0-Contentiouſneſs, will, I preſume, wonder 
| 20-ſee me publickly engaged/in two Contro- 
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 2Sever from entering into Diſputes that may- 
4 bandſomly be declin'd, the way. wherein I 
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MER hiye managed the following Controverſies 
'evince: - And:the Inducements. I now have to ap- 
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Body of my. Treatiſe as 
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dneſs of bis -Hypothefss and 

\ ſoon after follow'd by another 
ame in the. World '& there 
oficion, might op- 
as well underſtood 
he. be wanting to 
me be alcogether 


maoy who would 
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Bur I ſcarce doubt bu. thar intelligent Readers, eſpecially 
thoſe that areimbned with the Ptincipl, he : Corpuſcularian 
Philoſophy, will be much more apt to * chink that Thad reaſon to 
write the SN Diſcourſes, then to chink chat I had any to 
make rhem ſo'protix : And' eſpecially” ingenious” « ny Oe are 
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Ee. [pu rar ;yuple tc yak much of an Adverſa- 
, (and one to whom I 'gave-no royocation to be {o) thar 


though Idare not (ſpeak i -of choſe that have Written ei- 
: _ og hon Weight | : ozinſt a / 4- 
| 'men, elpecial- 


” Balianin and Caſatws , 
erto mer with,” who have re- 
rey and Condenfacion in the 
eems'to'have-contrived 

AF Linmws; That T'rhink bis Prin- 
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le from perfecting rhoſe BxL Mme iter 
tl Trearifes that are” lying by me, al- | of Cotours,of the 
| moſt Þ F Dro nisd oy the: learned Publiſher of the - Oo ot Iva 
EE loo myEſſay5;and from proſecuting © ge. 
thoſe wayes of enquiry into theNature of things, 
whereinthey.are pleas'd ro think I'may be more ſerviceable to 
ot puer 8 and the Lovers of it.” And I confeſs thar: theſe 
Met 5 Real Dns and* r(waſions have (© far'p:evailed' wich 'me, - 
fter whar T have done'in the two following Treatiſes, to: 
cate'my Wricings from the Objefions-made againſt them. 
Reg men of very differing- Hypotheſes, and rhereby- 
ſhew in fome' meaſure thar'T am-nor- altugerher unacquainred- 
vith the wa) OLeh ending oppos'd Truths, T bave laid afide-che 
thoughts of wri z any more dftin orentire' Polemicel{ Trea- 
no ht Pc already diſputed of. And to this Iam 
rvited: by Tot other Reaſons (beſides: what 1 have newly 
| ntimared. E-*. 
* For firſt, asT > ao em declare;it was not my chief Deſign to 
eſtabliſh The and: Principles, bur ro deviſe Experiments, 
4nd to entich the. Hiſtory of Nature with Obſervations tai h- 
fall madeand deliver'd ; that by theſe, and the like Contribaci- 
ons made by orhers,: men may intime be furniſh'd wich a ſuffi- 
Ce dot Rock of Experiments toground Hypotheſes and Theorys -0n. 
And thous! par "my Phyſit- Michanicall Epiſtle and my Specimens 
F have ventur'd ſome Conjeftures- alſo at the Cauſes of the 
| Fodor relate, left the Diſcourſe: ſhould appear co i inqui(t- 
ooo Readers: too jejune z- yet (as I formerly-ſaid) Ipropos'd my 
Thoughts buras' ConjeQures' defign'd' (though not ' only,” yer 
@<i Hy)rs/ xcite rhe Curioficy of the Ingenious; and afford ſome 
ints and affiſtance* to the Difquiſicions of rhe. Speculative. 
accordingly”! have not 'forborn to mention. divers things, 
Þ juckcious Renders may eaiy pocotve 1 fore that wa 
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rc L Jt WH ihe th co oh inet g0 abour 
Kerr v7 994 the H aro Vine dicath pe Tracks We 2- 
gree in z: eſpecially, ſome of chem be ell 

' ant, andothers Ecnmeat. Metargll s, wn to maintain 
the Hypotheſes againſt Objections Fa wy ul ariſe, is equal to 
mine; and whoſe leiſure and-aþi li ies far exceed thoſe of a Per- 
Ge wis bach is pore ip th. other. emplayments enough, 
and who (if he were far Nog: ul'd in Geom 73.then he pretends 
to be) hath ſuch.a weakneſs in his Eyes, as.makes him both un- 
willing and- unfic” to engage inany Study where the converſing 
with Mathematical Schemes is neceſfary. 

Thirdly,nordo Iſce much caule/todoubt that.the things have 
deliver'd will notwithſtanding, my filence. be_left undefended : 
The forwardnefs I have already a Pa d.ingivers Yirt#oſi to Vin- 
done thoſe Writings, which chey are pleas'd to ſay bave con- 

cd laye me:;the labour of penning che fo:lowing 
ng me ſuch an Ap fon, Elpeci- 

| DEL wings. chat, w much kacilitate Srl 

PRucg. them upon it, For though 

d.my-Writings upon Princi- 

get differ as much from each. ather 2s. from me; 

EY TO GEL yY.2 4 thing that I celiver 

"Mc .tbeir.ObjeQions .been conſiderable, 

| ror to. Weight, againſt che Applications 
th remade of my Principe ye the thepomuns. So that 
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y Defence againſt Zizw, without 
dlig dre for the Vindicarir g- of my: Expiications 
> are particularly maintain'd in the-cthird Pare, 46-1. 
ow not'wh tafvennge eadds-on: this Occaf i0n, 
thoſe who have-raken notice of- rhe nſefulneſs of Experi- 
ophty4 and have-obſerv'd that/nevertheleſſe 
culey; buble, ag Charge of making them is ſuch , 
tn it this LeafheG Age of ours therevvre pery few-Baces's 
CL ao to elicr with, and thoſe who have either made 
5,0r arleaſt ſeen'orhers make Ex s, even {ach 
74 poblifſh'd, with the- care] am wohe. to: [think my 
If berwyploy-on ſuch Occaſions; will perhips not 6hly 
believe thatthey-66 we for morerime and pains then they'thae 
AO IRE. FRewfach'tryals' are apr to. imagine, but will 
poflibly rhink it enough fora Perſon thee is not by Profeſſion 
\tholary ro'make then carefully, and fer) them down faithfully, 
2nd will-allow' hinttolet others Vindicate- the Truths he may 
te good for | er;-eſpecially; whetfrhere are ſo 
many GrverVor fr vin! he, who have (as well as his Adverſaries) 
mote leiſurero write *Diſpurarions then opporruniry. to prole- 
rute: Experiments ; the latter of which to be perform'd, zs it 
to be, 'dortvie weny cafes, beſides fome Dexretiry' ſcarce 
5 beptit d but by:*PraQire, require ſometimes more Diligence, 
| | E It Me 2 ic pms Coſt;then moſt are will:ng,or chen my- 
areable;ro beſtdiyeponthem, - 
Fo behort, 'though if any thing very worthy to be taken no- 
rice: f by: the*befofpeſted/agaitft any of/ my-cbief Opinions or 
| plications, I may either take an occaſion to ſay Jomewhar ro 
it elſewhere, or at leaſt have an opportunity to conſider it in 4 
Review, wherein T may alter, mend, ſupply, -vindicate or recract 
divers Paſſ2ges of my other Writings: yer I would not have it 
expeged that I ſhould exchange a Book with every- one thar. is 


At 


the Air. 
or ought -to 
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aries Objeftions againſt the Elateriſts 


are examined. 


d Treatiſe, De Corporum in ſepara- 
Sia to my Hands, I find: 
xd 'dtoo t 


nar = pos 
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».» , partly, 
es the Title- 


, allowes me in anſwering them to comply with my 
Inclinations & Cuſtom of exerGfing Civility, even where I moſt 
iſſent in point of Jadgemenr. Beſides, the Author himſelfe has 
ſomewhat factlicared my Reply ro him, by direRing me in the 
ninth Page to.ome Books and Paſſages that I'had not, when 1 
tbliſhe my Epiſtle, either ſeen or taken notice of. As indeed 
there are befides fome of theſe ſeveral other Diſcourſes char 

creat of the Torreceliian Experiments, which though by the 

names of their Authors I gueſs ro be learnedly written, I have 

not to this day had opportunity to peruſe, my ftay in the remo- 

ter parts of Ireland (whither Philoſophical Books were not, in 

: that time of publick Confuſion, brovghe) having kept me trom 

: hearing of divers of then, rill chey were all bought up, Which 

I here mention, to excuſe my ſelt if I have not taken notice of 

ome things or paſſages ro be met with in theſe Writings, which 

| their Learned Authors or Inquifitive Readers might juſtly per- 

3 expe I ſhould take ſome norice of, in caſe thoſe Writings 
' had fallen into my hands. But rodigreſs no further. 

- - *Tis true indeed, and it ſomewhat troubles me thar it is ſo, 

thatTcan ſcarce promiſe my (elf ro make my Adverſary a Pro- 
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FOLD 


ifchis Fours {e can contribute to the Eabliſh- 
ne Nor iloſopby- rhat I think nor inconfide- 
es | iples make me the 
heir Fodgemons and for whoſe ſakes I principal- 


} GA : 
+ Now though I'be not in firidneſs oblig'd to defend any mote 
thenſych of my own Explications as the Examiner has though 
fr ro queſtion, ang thoſe: Particulars which I have added by 
'of Improyemenc to the two — of the Spring and 
t of the Air: yet that I may the more effeQually proſe- 
cate wharT lately intimated T aim at in this Wricing, an may 
as well illuſtrate my Dodrine as defend ic, I ſhall d.vide' the en- 
(ing Treatiſe into three Parts z whereof the firſt is defign'd to 
anſwer my Adverſaries Obje@ions againſt our Principles ; the 
ſecond all examine the Funicular Hypotheſis he would ſubſtitute 
in theirſtead z and the rhird ſhall contain particular Replyes to 
what be alledges pork ſome of my particular Explications, 
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Lebough our Author confeſſes i in his ſecond Chopenr, chat 
the Air has a Spring as well as a Weight, yet he refolutel 
denies char Spring oy to near om enough to perform thoſe 
things which his Adverſaries (wh om for brevities ſake we will 
cn 4 It Elateriffs } aſcribe to it. And his whole fourth 
Chapter le declares, is imploy'd to prove that the 
pring of t thee' A iris undble in 2 cloſe place to: keep the Mercury 
ſuipended in the * wecellien Experiment. 'The proof of this 
Aſertionh _ s eafie: Bur alledges two or tivee A es 
(Or 1t ic Tthink will be more ea ly anſwer'd then Aſs 
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Cauic oprAuthor ſeems not.to Gong much upon Hrs chiet Ar- 
gumenc being. that which he propoſes in theſe words, Cum 
2 vis hujwe Elatertl | pendeat p1 refutato jam airis equi- 
Pag. 20. pondio cum digits 29% argenti vivi, its ut nec plus, nec 
.. min faciat hoc elaterium in loco occls 0, quam fit per il- 
BE equipondium in loco aperto x manife ſtum ef, cum jam often ſum 
ft Ciciuw plant eſſe hnjuſmodi equipondium, fictitium quoque eſſe 
tale elaterium. Wherefore fince all the validity of bis ObjeRion 
againſt rhe Spring of the Air depends upon his former Chap- 
ter, wherein he thinks he has diſprov'd che Weight of the Air, 
it will-behove os to-look back into-:the former Chapter, and ex- 
- amine ghefour Arguments which he; there propoſes. But I muſt 
craveJeave to vary from his mechod, and conſider the chird in 
the firſt place, becauſe the removal of chat ObjeRion will faci- 
litate and ſhortenthe anſwer co thereſt. His Third Argument 
therefore is thus ſer down. Nam fi Tubuc vicinti tan- 
Pag;"-16; © rum dlgttorum (quo uſt ſumns in primo Arguments) non 
totus impleatur - argenio; wt prins , ſed ſpatium aliquod 
inter digitum ſuperiorem & argentum relinquatur in quo fit ſolus 
4:7; videbiomns Fabfnats inferiore digito ſuperiorem non ſolum deor- 
ſum tr ahi; ut privs, ſed etiam: argentum he arſcendere, idque no- 
tabiliter. s, 4444 tum Simirum extendi. -pore Hakan illa azrts particur 
lad tali pandere deſcendents, Unde þ loco. illins airis pondtur 44us, 
aber ho wi nou tam: w fs extenditar y aeſcenſas nullss 
ormat: : argumntum : N48 


nts. ligitos argent i 4 lazſs ſ- 
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bas pollatewes recondiliari peſo... - | 

Bar to this Argument, which be thinks fo irreconcilable with 
his Advyetfaties Hypo hr ehat big ity argiſbe chem with an 
ji: : 7 wt $ A : FE 1” "Anſwer 


rt theſe words, Dices forte ideo argentum in hoc caſu de- 
-$#is'deor ſom traaitur ab aire illo ſeſe per ſaum Elaterium 
zante: Which Anſwer I chink ſufficient for the ObjeRion, 
notwithRtanding the'two exceptions he takes ar. ir, | 
. Por firſt, whereas he ſayes, that ſic debtret digitme potize 2 tubo re- 
pelli, quam eidem affigt, cum non minus ſurſanm quan deorſum fiat 
hujuſmods dilatatio : He confiders nor, that chough the endea- 
your of the included Air to expand it ſelfe be at firſt every way 
alike, yet the expanſion it ſelte in- our caſe muſt neceſſarily be 
made "downward, and not upward ; becauſe che Finger char 
ſtops rhe Tube being expos'd on che upper parts and: the ſides 
eo the external Air, has the. whole Weizhe and preſſure of che 
Atmoſphere aponit s and conſequently cannot be rhruſt away 
but by 2 force capable ' to! ſurmount. that -preſſure : whereas on 
the lower fide ofthe Included Air there is the Weight of the 
whole Mercurtal Cylinder to affiſt the Spring of the Air, to (ur- 
mount the Weight of the 4:meſphere that gravitates upon: the 
reſtagnant Mercury. So rhat the Air included and endeavouring 
toexpand it ſelfe, finding no affiſtance to expand ir ſelf upward, 
and a conſiderable: one to expand it felfe downward, it is very. 
natural that it ſhould expand it ſelfe that way whence: it finds. 
_ leſsrefiſtance. As accordingly it will happen, till che Spring of 
the Air be fo far debilicated by its Expanſion, that its preſſure, * 
together-with the weight of the Mercury that remains ſuſpended, 
will but counter- balance, not overcome, the preſſure of the our- 
ward Air upon.thereſtagnant Mercary. And this Explication may 
beconfirm'd by this crial that I have purpoſely made,namely,that 
if in Read'of Quickfilver you employ Water, and leave as before 
inthe Fabe an Inch of Air, and then inverting ir, open; it under 
Water, you will perceive the included Inch of Air not to dilate 
_ie(elfe any thing near (for I need not here define the Proportion) 
- " halferſofarasit:did when the Tube ws almoſt f]1'd with Aer- 
679; becauſe the Weight of ſo ſhore a Cylinder of Water does: 
but equal-that of berween-an Inch and: an Inch and an halfe on- 
_ ly of Quickfalver,: and conſequently the inward Air is a or 
7: EE amiregd. 
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| d Air by the Cylinder of Water thet dy thac of Mercury, 
r be left at tieto Quick- 

end : the Elaterifts canreadily ſolve that Phe- 

ing that Water has either no Spring at all, or 
eding weak ones and fo ſcarce but by its 
E, Now the 


the uppe 
before the deſcent of the 
ge within the Tube will have much Jeſs preſſure againſt 
it from the dilated Air within, then the upper part of the ſame 
Finger will have from the vunrarefi'd Air without. By which 
means the Pulp of the Finger will be thruſt in(which our Author 
1s pleasd to call ſuckt in) as we ſhall ere long have occaſion to de- 
Clare in or Anſwer to his ſecond Argument. | 
' And having faid thus much to our Authors firſt exception 
againſt the ſolution he foreſaw we would give of his third Ar- 
gumentz we have not much co ſay at prefenc to his ſecond. 
| | Forwhereas be ſayes, Concipi non poſſe quomodo air ille 
Page 17- fic ſe dilatet, argentanque Acorſum trudat, nift occupanae 
.,  mujorem locum: Ouodtamen bi Autores quam maxime 
| refuginnt, aſcrentes rarefattionem non aliter fiert, quam per cor- 
Puſcula aut vacuitates: 1 with he had more clearly expreſs'd bim- 
elf, fince as his words are couch'd I cannot eafily gueſs what be 
means, and muchleſs cafily diſcern how they: make an, Argu- 
NENT ag inſt his Adverſaries. . For, ſure be thinks: them not ſo 
abſurd, asto imagine'char the Air can dilate ir ſelf, and chruſt 
down the Mercary, without in ſomie ſenſe raking up more room 
then ir did before: For the very word Dilatation, and the _- 
£49 | | they 


e aſcribe roche included Air, clearly imply as much , fo that 
e not why be ſhould ſay that they are ſo averſe from granting 
e Air to take-up more Place then before, eſpecially fince he 
cakes notice in che former Chapter, that we compare the Ex- 
panſion of che Air rothat of compreſs'd Wooll ; and fince he 
ere alſo annexes that we explicate RarefaQtion either by Cor- 
paſcles or Vacuities, But this later Clauſe. makes me ſuſpet 
his meaning ro be, that the Z/aterzfts do not admit that the ſame 
Air may adequately fil more of Place at one time thea ac another 
which I believe to be as true as that the ſelſ-ſame lock of com- 
preſs'd Wooll has no more Hairs in.it, nor does adequately fill 
more Place with them, when ic is permitred ro expand ir ſelf, 
then whileſt ic refmain'd compreſs'd, Bur againſt his way of 
RarefaRion our Author here has nor any Objection, unleſs it be 
inrimared in rheſe words, Concipi non poteſs > Which if it be, I 
_ ſhillneed only ro mind him in this place, that whereas many of 
. the chiefeſt Philoſophers, borh of - Ancient and our own times, 
have profelt they thought not the Ariftorciean way of Rarefa- 
ion conceivable; and he acknowledges {as we ſhall ſee anon) 
that ic is not clear; what the ableſt of his Party (the modern Ple- 
viſts) are wont to objeR againſt! the way of RarefaQion he diſ- 
likes, is, that ir is not #rve, not chat it is not #ntellipible, 


C HAP. II 


hors Second ObjeRion (for ſo I reckon it) is thus 
o8'd by him. $5 ſumatur tubs; wiringue _ | 

p14 dipiivram 40. Argentoque impleatar, eique 
rut ap plicetur a eines Date in- 
entore dig wm quidem d:(cendere uſque ad conſuctam ſuam 
dfionem's Divitum avrem faperiorem fortiter intra tubum trahi, 
nique firmiſcinds; wt price, adharere. Ex quo rurſum evidenter con- 


"Pay. .F- 


= 


SET 0D 


PO 
if by PRENA. 2 
OS) Wa 


TIRE: ts ed we oh 
"70 2 A tt. wen RP Hy ries, 


s fant quodams interne ſuſpendi, ELLE 


ſuperior: 


8 y + v - Labs a”; . - 
A [> s - x Ee <a = — > %.C 
Py: v + f IEEE os ee Agar Won ior rae oe x | an: 6, 4s ? 
5 {4 KF Ee" 2 * OP * COSI RATS 9”. By ON EI 2 Sh S4. 8 4 ao het EE x 
90>. 2 * Y ; Foote bo AAS IE Ts Rees we FE REES 0 OT SS Ie DE PO St VE, ly LAs ENTS 
£5 $52. IIA KTES, ME A ge 3s 2” ade 134 Ss ST Ly SOC vt 1 p03 OE IG 2 = FI 280\5-i,-'L 
% ® IDW =o%s KLERO04 De Woe) de i NE CEN i, 0s SON " 
F Is 448 ps 8 37 þ vet s Rb" rage TEES, FA. MS bs POET 3 ng: TIES Ix eos 10s We APOINY Why” Wee 3 
1 EIT 4 hd , p; PI a ergy Ny 5 PE Hy P37 - 
” bg | 8 j q Ok - 


$09 e. 57 RO IL? 6k be > IE 
2 ON oe dv. > S F49%. FIVE W257 . 
4 EE En 9 SON 
o * Vo $0300 ONE I ESEIN 
; wy 


, digito affixa, ; fic | # 4 tnbum trabit, 2 
rawn from his Experiment, -the Anſwer made 
ily apply'd, and will be uf- 


».-* 


2 


ſerted Cavity of the Tube, ſave only that frodm the Palp that is 
_ contiguous to the Tube, there may be ſomewhat of chat Preſ- 
ſare taken off by the Weighr of the Glaſs ir ſelf, -Bur as for that 
Part of the Finger which immediacely covers the hole, whether 
or no there be _ Spring in its own fibres, or other conſtituent 
ſubſtances, which finding no reſiſtance in the place deſerted by . 
the-Quickfilyer, may contribute to its ſwelling (for that we will 
not.now examine;): he that bas duly -conſider'd. the account al- 
ready givenof this Incrufion of the Pulp into the Glaſs, will 
find no need-of our Authors internal Ferics/ws, which to ſome 
ſeems more difficult to conceive, then any of the Pheromens in 
Controverfie is to þe explain'd without it. - 


v br S : 


6 - CHAP. IV. 


BY what we have-already. ſaid againſt our; Examiners Third 
4 Argument, we may. beffiſted ro-anſwer bis:Firſt, though be 
propole itas.2-very clear Demonſtrarionz-and though it be in- 
=» deed the principal thing in; his Book,  Suwatur ({ayes 
Pap 1% he) tubus brevior digitis 29% pmtadigitorum 20. nont«- 
+ 2 mrenclanſas alters cxtrems, (ut hatfenm) ſed wiringue 
apertns-c. Ei: Tabns, tmmerſo cms 0rificio Argenmto.reſtag nanti, ſup- 
frfrreque digito, neeffluat Argirtum Tubo irfurdendsm, impleatur | 
| Argento 
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leg d 5 ' ig, ve fit, þ faderabane od ar drpitus, ET 
 . OFF ac ſugi intra twbum, tamq,; pertipaciter ei 


(wel 4 by 4 oO potine, ut poſtea) adherere, ut ipſum tubum C093 1010 &r- 
| gemoincluſs facile elevet teneatg; in va if e pendulum, 

Ex quo ſane experimentogclariſim? r ivr has (ententia : Cum 

enim; juxta cam, Argentum in tubo hnjuſmodi 20.tantum digitorum, 

{wrſomitrudatur 4 preponderante azre-externo : nunquam rofetto per 

tam explicabitur, quomods aigitus ille fic trahatur drorſwm, tubeq; 

tam vehementer adhareat; non enim & irudente ſurſum por ſis 
4: :orſw wn trahi. 

Thus far our Auchors objeRion, in anſwer whereunto I have 
civers things ro repreſent, to ſhew, thar a ow account may be 
given of this Experiment in che Hypotheſss of the Blateriffs,which 
1s ſofficient to manifeſt how far the argument is trom being ſo 
unanſwerable as the propoſer of it would perſwade his Reader. 

1denythen that tbe Finger is drawn downward, or made by 
ſuction to adbere to the Tube ; bur 1 explicare that which be calls 
the ſuction of the Finger, as 1 lately did in anſwer to his third 

Arparnns, as we ſhall more particularly ſee anon. 
es indeed, that che Air which tbruſt up the Quickfi Hyver 
aro ſtrongly draw down the Finger. Asif the Air were 
not a fluid body, bur a fingle and entire pillar of ſome ſalid mar- 
ter. 'But to ſhorten our reply co bis objeRions, the beſt way per- 
haps will. be briefly ro explicate the Phenomenon'thus : 
Whentbe Tube is fill'd with Quickſilver, the Finger that 
ſtops the upper Orifice is almoſt equally preſs'd above 2nd at the 
by the contiguous Airs but when the lower Finger is re- 
'd, then the: Cylinder of Mercury, which before gravitared 
pon the Finger, comes to gravitate-upon the reſtagnant "Afercu- 
7, jand byirs intervention: co preſs 2gainſt the outward Air: fo 
that againſt choſe parts of the Finger that are contiguous to the 
Ar.. tNE eisall the wonted preſſure of the outward Air; where- 
* E ant wa thar' pulp that is contiguous to the Meremry there is 
jor fo much preſſure as againſt th __ parts of the Finger by 
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higb, (which is a thixd were) then the weighe | 
would take off got emo thirds onely, but the whole prefſure ot 
the ourward Airfrom the above-mentioned pulp of the Finger. 
or in thar.caſe the Quickſilver wauid quite deſert it, and ſettle 
| beneath. it. Wheretore fince it bas appeared by our Anſwer 
ro the Examiners third Argumeoe, Thatthe preflure of the our- 
ward Air is taken off tram the body thet remains in the upper 


potynnn of; yet as far a5 I and 
d in theſe Experiments have pur- 


be, you 


woſſer Weights wonld) pref y 32ainſt the upper part of the 
' Finger,bur preting as muc] finger a$ is expos'd - it almoſt 
by its lateral preffure on every fide thruſt in the Pulp b/ the Fin- 
per intothe hole where there is not- any refiſtance- : all, or at 
7 fear fo much preſſure againſt the Palp as that of the ainbi- 
et Airagainſt che parts of the Finger contiguaus to it. 
By this it may appear char we need not borrow the ObjeRion 
 nrAnthor offers to lead ns; 0amely,thar in theExperiment under 
confiderarioa the Quickſilver is prefs'd downward by the $ 
of fome Air lurking Nathrine | it and the Finger. (Though Iam 
- prone to think that galeſs the Experiment be made wich a great 
deal of care, ſuch a thing way es ily happen, and contribute to 
the ſtronger Adheſion of the Finger co the Tube.) This I ſay 
may appear aotwithſtanding what our Author Objects, tha the 
Air expanding ic ſelf wil thruſt away theFinger u wards,fince the 
contraty of thar pretence we have lately manifeſted in the An- 
(wer to his Thir Argument. And as for what he adds to con- 
firm his Argumenration in theſe Words, 90d wel 
inde confirmatar, Quiz cum praponderans ille air ſuccedat 
| wa LO] loco ſ#blati inferioris ww, id eft, eodem nude nanc 


_ & Argentam Jo ante ab applic a0 digits inferiore ſuſtents- 


um eft, non decbert, juxta hanc ſentegyiam," magis 

deſum trahl digitum ſp eriorem poſt ſublat% inferiorem quan ante, 
Cum neue x2 aha. 2 doceat expententia, [atis ligaet ſententi- 
e muſt code char the Tobe being 
5 ans ſtops the 

agent. it, leſt 


Pag. 4. 
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oy icbes high, thoſe that make rhe Torricellian Experiment 
do often; upon one- occaſion or otber,, keep up with the, Finger 
a Mereuriel- Cylinder of perhaps forty or fifty laces or far more : 
ſo-thar whereas-1n our Caſe, before the removal of thie unde: - 
moſt Finger, the Pulp of the uppermoſt muſt have about the 
ſame Preſſure againſt ir where ic is contiguous to the Mercary, 
2S there is againſt the other part of the ſame Finger, atrer the 
removal of the undermoſt Finger ,, there 1s, as much of the 4:- 
wmoſpherical Preſſure, if I may io ſpeak,taken eff from the newly- 
megtion'd Pulp as counter- balances a Cylinder of Quickſilver of 
twenty Inches long, 


————F. 


en —— bs. ih 


| Si He Examiners Fourth and laſt Experiment is thus propos'd. 


Duarto denique ((ayes he) impugnatur : Quid ex eo ſequerctur, 
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aqua -þ quod Famen experienite repngnat, qua docemur aquam ins 


ſugentis facitlime attrahi , quo tamen Argentum vivum ne tot 
quidems adhigits conaty perduci queat , imo vis ad Tubi meaaic- 
= On DS tae wer comes TP 
Sequelam autem fic oftendo: Qaia cum in ay IS ahi aliud 
zeendum fit quam hoc, ut per Tubum ſic aſcendat_ſubjedFus Liquor, 


we _— faerit, five | Argentum, mſi ut ſagends ſur ſum trabatur 


azr Tubo incluſ t, quo ſic attraito aſcendit illico ſubjefFns Liquor, 
protr uſe nimirum- ab exteruo acre jam preponderante (uti docet Pec- 
quetius im Diſſertatione Anagggnica page 63.). manifeſtum ef, ta: 
dem plane. facilitate exſugenaum. fic Argenium  viuum qua exſur 


gitur Aqua: Quod quo Experienti tam aperte repugnat , ue- 


 beſſe eſt ſemtentiam exqua withr falſam Ae. : - 
- This Experiment 1 remember 1 made {ome years ago, accor- 
Gdingly.'tis.aVecg'd in-the Fourth Efſay of the Treatiſe (Lwas 


_ then. 


— abenwriting): to: prove: agaioft che Vulgar- Op'nion, thae;Li- 
_ quors do not:to preventa Facwwm ſpontaneouſly aſcend, which 
Epreſume will be ſo:farallow'd of by .our Author, who would 
have L:quors-ſuppos'd. to be-rais'd by SuRtion violently drawa 
up by the contraction of his Faniculws. Bur to examine. this 
Experiment, as it concerns the preſent Controverfie, we may 
recal co mind that we formerly ſhew'd in the Anſwer to our Au- 
thors Third Argument, That when the Mercuria! Cylinder that 
leans upon. the reſtagnant Mercwy has at the other end of it Air, 
kept from any catercourſe with-the Atmoſphere, that incladed 
Air has ſo\ much of the Preſſute: of the external Air taken off 
from it as counterpoiſes the Mercurial Cylinder, And the Fin- 
ver-thapis expos d to the whole Preſſure of che ambient Air in 
lome of its Parts, and in others- but to the much fainter Preſ- 
ſuce of the included Air, endures-an- unuſual Preſſure from che 
preponderating Power of che A:meſphere. | 
+ We may conſider alfo that there is agaigſt the Thorax and 
- thoſe Muſcles of the 4bdemen that are ſubſervient to Reſpirati- 
on the Preſſure 'of the whole ambient Air. Which Preſſure; 
vtwichſtandiong the Meicles defign'd forthe ulc of Reſpiration, 
 areable withour any conliderable reſiſtance todilate the Thorax 
at Pleaſure z becauſe, asfaſtas they open the Cheſt, and by di- 
lating it; weaken che Spring of that Air which is cheg within the 
Body; the excernal Air by flowing in, for want of: fhinding.the 
uſnal refiftagce there, keeps that within the-7 borex inan « quilt= 
brium of force with that without. Theſe: things premiſe, 'cis 
not difficult in. our Hyperheſss to give an- Anſwer to the Exami- 
ners Experiment. For we ſay. when. a Cylinder. of Mercury iS 
raisd in the: Tube: to any conſiderable height, the Preſſure of 
the AirintheThorex is lefſen'd by che whole weight of that Mer- 
curial Cylinder, and conſequently the Reſpiratory: Muſcles are 
thereby .d&tf&bled ro dilate the Cheſt as freely as they were wont, 
. byreaſon of the Prevalency of the undiminiſh'd Preſſure ot- the: 
external:Air 4zainſt-cthe weakned Preſſure of the interna! ; Buc 
inſtead of Afercwy; you ſubſticute Water, ſo; ſhorr.a C LA 
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e of the included Air, tharie comes into the; 7 one 
almoſt POTN. and conſequencly wid amok = 2s 
much: Force as che outward. Ac” pretes--with vith againſt che 


And on this occaſion there occarrs to my mo a noble 
riment of the moſt Ingenious Aonfiewr Paſchal , which 
clearly ſhews, that if we could free rhe upper Part of ſach a 
Tube as we are now conlidering from the Preſſure of all incer- 
_ nal Air, ic would follow, as the Examiner ſayes it ſhould, thar 
the Quickſilver would by the Preſſure of the outwardAir be im- 
pelt'd up into the Tube as well as Water, till it had attain'd a 
great enough to make its Weight not inferiour bur equal 
tothat ofthe A/woſpheye. ' The Experiment ir ſelf being ſo per- 
tinent and confiderable, we ſhall annex it in che ſame words 
whereig it is related by his Conntry-man and Acquainrance, the 
Gul. A E ; — Learnedand Candid Gaſſendwe. iy hoc wer 
Oh 6 Phe. og  ſolum ſed inſuper vitreo Diabete Clyſtertve ea qua 
De nupers Inge BE. par fuerit longitudine confel3s, & poſt embolum 
PRs, ad orificiam uſque _— immilſe ad nor- 
mew in ſubjettum Hydrargyrum deprebendit, nbi embolum ſenfim 
re pries ;0N 6 tgp wy ers ad eandem ” 
ant 4 "Sltitndinem. 


* 


ne; mo lebit bieet non majore Sr tins 2m 
e Hyarargyrum, neq; ampline conſequi, ac fiert interins 

a lerciplenr ab ipſe ad Embolams nſque. Thus 

at DE, DOTaatas ti X2Miners =. prmanss we may well 
piicare it in our © Byporbeſs, y fayii thar-agreeably ro-it 

Happens. that in a —— forcible Reſpiration rhe Aercur7«) 
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the Quect 15-0 vp wgy (x ration rais'd 25 high aS it is po l 
pended 18 t wes Experiment, is not, that the Preſ- 
ſavor anna 7a piper it fo-high, bur becauſe, 
 3wehave already declar'd, the free Dilacation of the Therex 
is oppoſed by the Prſle ofthe ambin Air won ore 
being again a ies, and being imperfect 
reliſted by the. Jobilitared Preſſure of the Air wichia the Tho- 
' 142; will be: eafily imagined: to be- very confiderable by him 
CE acdc] in our Engine, che Preflure of the external 
Aiz againſt the Sucker of leſs then three Inches Diameter was, 
as wetelate in the 33. Experimene, ab'e cothruſt up a Weight of 
bore tinned pond, And here we may obſerve upon the 
By in Confirmation of our former DoRrine, thar when we 
- ſtrongly ſuck up Quickſilver ina Glaſs Tube, though the Ele- 
- vation of the Quickſilver be according} to our Author perfor- 
_ med pecrt oy by his Fazicelwe contra it ſelfe every way,, 
20d though there: be a Communic ion- berwixe the incernal 
| is 8 » and the Cavity of the Tube z yer we 
ENERT endeavour of the Buniculuc 


ae-lin'd-with., 
+ And thas we have examio' ents, to: 


our Authors four Argume 
"ow havinche ForroriVen: Experiment the-Qgickfilver can- 
be: kepe- faſpended by the. cauncerpaile of the: excernal 
£ "Ag 6a aſt which. Opinian be tells us indeed, that other. Ar- 
| 2þ be be alledg'd, bac 4S.it- 1$ not probable by 
thoughethem: better then thoſe he has © 19. 


| | defied: 4ainfiton, he would have amitted them z fo 'ris not: 
w tle =O  hatwers i he: be. 25, well found far them. 25 for 


_ Ghowen 15; "thank from his- yr i Boothe if not follow, 
e the Qgickſilver would deſcend much more her thn wor 2gis.a 
the Preſs, for mach leſs):in-cold Weather then i 

n:thi ſoborpthanlcn, nw RE 


tro Reply y,/thac -the On on 

-not-4 ron ns hold; as his ObjeRion 

ppoſes:: har - art: of our 18, Experi- 

rene rene wht VYatte eforn! d, as we ſhall have or- 

caſion<o take tees ies we'ſhall/come to the De- 

fedire of ther Experiment, So thatwhacthas been hitherco DiC- 

cours'd' on both ſides being duly: confider'd,” the Reader is left 

to- jueg >»what- [ground the* Examiner. bad: for- the "Error 

oherewith wo is pleas'd to conclude his Third Chapter, Mancat 

rt0t- Argumeniis comprobatum, quorum quadlibet 

Pag, 19. 30, fic ſolo ſoffit, En fatto E xperimento: in loco a- 
pvs ) per ah wang oy rs 3 lapſs ms py 24,6 peg 
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| © CHAP. vL 
T: 1s fourth Chiprerywherein the Title piomiſes is he wil 


- trove,” Oe big loco wee new fe ent, | 1 a lapſu per ip- 
ſoul —_ ok —_ it. For the de prof he Kabs of his Aſſer 


Ir Antw; wer: coltinndet is a cowedcodiets rac uSt0 decks any di- 

IT | ; ho ly-co: this. V e ſhil rather defire che Reader to take no- 

ice,that whereas our Autborſayesrbat according to bis Adver- 
ſaries, Nee pls nec minus factat hoc Elaterium in tt 0 occluſo quem 
ftper end £quipondium in loco 4perio;whatever others may haye 
| 0, we for our Part allow: of this Opinion bacin ſome Caſes; 
——— we have: CORE wach more. yoene" Spring of 


che 


joyas oſs ; Adde, cum w alas j jans capite vari noe ex- 
periments de adbafione 
loco claſs ac in __ neceſſarium eſſe _ 6x Oh argumenta contre 
O_—_ z Contra claterium vim habere. Bur 
though he — chis 252 new Argument, yet fince'tis builc 
but upon the adbeſion of the Finger (of which we have already 
given an account in our Hypotheſis) I ſee not how it requires any 
new and particular Autner, And whereas he (ayes, that the 
Experiments he bad mentioned concerning the adhefion of ones 
Fin er " ec eodem modo ſe haben » loco clanſo ac in aperts x Y | 
could 'wiſh he bad added what way he took to make the Tryals. 
Farhe i gives no- intimation that he did them any other wayes 
y rooms. Andin ſuch there ſcarce ever wants 2 
on betwixt the inward and outward Air, either at 
, or Window, or- Door not exaRtly ſhur, or at 


the Atmoſphere has irs operation within the room. | 
ol d Argument our Author adds not a third, unleſs 
£ gument which he immediately annexes to 
ec words: . Ee profettd (om he) þ (cam ex- 
Authores, quanta [11 difficultar explicendi hu- 
wedl airs elaterium, nift idems air ſe ſols occupet majorem lecum 
paulo ante) creds cor ſemtentiam facild mutatures. Bar this 
bg (aid gra &,'does not exaRt an Anſwer z and he muſt make 
celligible then any man that I know of Bas yet _ 
cc 


Pag. 81, 
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, Cc. codems mode ſe habent in os, OE 


| comes hole or crevice or other, by means of which the weight of 


7, = "—_ 
8 


- Mp 
SIO 


"fil CHAP. 
What # alledged to prove the Funiculus i conſider d; and 


ome Difficulties are propos'd againſt the Hypoth IS. 


<- 


s, yet I ſhould nor-i 


$0 


hich our Auchor endeayours 
eB end. The Ar- 


gere, niſt a tal 

uniculs ulden . nm; [ue pon menter extendat, ut 
oy e patet, Butto this proof anſwer has been made already i in 
former Part of this Diſcourk >: onely whereas the Author 
'Cha Sat, we will look back 


aſt the Vacuiſts, For 


; 
F 
B; 


"wa makes tobe 


they by che. refaſtance of 
1xc0gitated onely toſhunche 
- yet L ſee not how. cur Exami- | 
that there:cag be Bone in. rerwe, 24 

there: is none, produc'd-in; theſe. Experi- 


ws fifth Chapeer (where he profeſiedly under- b. 
Se keto bas but theſe two- incompetent. Arguments. = 
e firſt is, io, a5 be (uppoſes, of the. Ein- . 
deſerted cavity of theTube inthe Torriceliax Expe- 
S) tam Vihemens rrafio & 
Were it empmy, _ 


aalla ſpraes ag 
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as freely ro get in ac thenarrow 


here wilt be no cauſe co deny interſper'd V3 
SHES Ry dt rt y "Tube: 7 -For the Corpulcles of 
thae ſpace nay be ſo-numerous, 1510 leave 


= 
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on nfo we vor ma/nhene 
xrpulſcles ,- that: thoſe that were 
, though afterwards; when 


jough betwixt the Particles of that matter there: ſhould: be 
I negirhs intercepred. Whereas our Author pretends to 


in this laſt ſenſe; as-well as-rhe ocher, that the Schools and our 
Fils or, who defendscheir F deny 4 Yarunm, 
Bar otwichſtanding what we have now diſcours'd, . as in oor 
Experiment we declin'd determining whether there be-2/4- 
au or no; ſo now-what we have (aid co the Examiners Argu- 
-menr; has not been to declare ouc whole: ſenſe of the Contro- 
'verſie, bur onely to ſhew, tharchough bis- Hyporbefis ſuppoſes. 
thereis no Va4:uum,'Yert his Arguments do nor ſufficiently prove 
it?" which may belp to ſhew his Dodrine to be precarious; tor 
otherwiſe the Cartefiens, though Pleniſts, may plauſibly-enough | 
(whether cruly or no 1 now diſpute not) decline” the neceflity of 
2dmictin? a Facuxm inthe:deſerted ſpace of che Tube, by ſuppo- 
fingir fill'd with! their ſecond and firſt Element, whoſe Particles 

ey imagine to be minute enough freely: to paſs-in: and our 

hrouwh'the/Pores of Glaſs: But then chey muſt allow che piel- 

re of the outward: _ to be: the cauſe! of the ſuſpenſion Lan the 


| afar — Ioobents pod Cong they were). ſo there may be- 
mareer enough remaining to travfin'r e the impulſe of lighe * 


Pl ove, hot vnely rhat there is no: coacervete Vacuity inthe ſpace 
ooften mentioned, - but abſolacely that there is »ove. For 'tis 


Regt 
” a 


_—_ onto 'the reſtag- 


ed,rhough 


3 your Finger a 
L9ne args 


oh, 
might he be anſwer'd coo, 


included inthe it 


ry when | T © Morea 


$ it not co have) any 
inquiſitive perſon ſhall here objec; That certain- 
miſt feel much pain by being ſqueez'd berwike 
ſuch preſſures, as char of a Pillar of thirry Iaches of Quick- 
; '0n th one fide, and an equivalent ag from (he Ar 

| cal Pillar on che other, it way readily 


imagine. For, notto mention chat Þ 

ous Diyer, whether he found himſelf f ang 
y the waterat the bottom of the Seaz he agreed 
e generality of Divers in the Negative: I am ons 
learned Np tha did purpol , char — | 

thruſt three or four Palmes dee 
m_ not ſenſible, eichgt of any 


% 


w— p 7 'ris- 


Eh 


Experic made 1n aclole pl: ce, 2 a our Reino)” iS; That 
the( Nickfilver war ics Len deſcent acquires an #mpetws ſuper- 
_ added to the pre! ure ic has upo on the ſcore” of irs wonted gra- 
"Y z whereby it for a while falls below irs ſtation, and thereby 
| compreſſes the Air char leans upon the reſtagnant Mercury, 
Which Air by its own Spring again forcibly dilaring it ſelf to re- 
cover.its former extenſion, and (as is uſual in Springs) haſtily fly- . 
- ing open, expands it ſelf beyond ic, and thereby impells up the 
Quickſilver ſomewhat above its wonred ſtation, in its fall trom 
whence ir again acquires ſomewhat ( chongh nor {o' mach as be- 
fore) of impetus or power, toforce the Corpuſcles of the Airto 
a Sub-ingrefſion; ang this reciprocarion of preſſure berwixcthe 
aickfalyer and the outward Air decreaſing by degrees, does at 
wth wholly ceaſe, when the Mercsry has loſt that ſuperadded 
reflure, which ic- acquired by its falling from parts of the Tube 
ieher then ics due ſtation. But this frf way of explicating 
eſe Vibrations is not neceffary inthe free Air: forif we confi- 
qt ambient Air onely 2s a weight, and remember what we 
have newly (aid of the imperws acquir'd by deſcent; this Pheno- 
wenon may be ealily enough explain'd, by taking notice of what 
Lappens in a. Balance, when one of the equiponderant Scales 


chancing to be -q—_ they do not ill after many Vibrations 
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' tence to be. made of a Funicslws of violent! 
ffe& the Vibrations of the Mercnry. 


y—_— —__ _—_— 


- CHAP. II. re 
' Divers other Difficulties are objected ' againſt the _ 


Funicular Hyporthells. 


f Eh But though our Examiner have not ſufficiently pro- 
ved his Hypotheſss, yer perhaps it may be in irs own nature (0 
like to be true, as to deſerve tobe imbrac'd as ach; - Where- 
fore we will now take notice of ſome of thoſe many things thar 
to our apprehenſion render it very improbable. es 

And firſt,,whereas our Author acknowledges that Qaickfil- 
ver, Water, Wine, and other liquors, will, as well one as ano- 
ther, deſcend in Tubes exaRly ſealed at the top, incaſe the Cy- 
inder of liquor exceed the weight of a Mercurial- Cylinder of 
94. Inches; and-will ſubſide-no longer then till ir-is come to 
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bred with chis. di mh ' For the tie ing of the outward Air 
being that which ras 2} liquors ſuſpended in Tubes ſealed at the 
r0Ps it | matters nor of what narure or texture the ſuſpended li- 
r 15, pr ies weight beche ſame with that of a Mercurial 
2ylnder equiponderant to the Aerial One : As if there be 
ound of Load inoneScale, it will noe deſtroy tbe. equlibrium, 
ther what be puc in- the other be Gold, or Quickſilyer, or 

/ ooll, or Feachers, provid its weight be joſt a pound, 
-In.che- nexc place we may rake notice, That the. account our 
Examinergives us of his Fezice/xs in the tenth Chapter, (where 
he ralſes ypon-bim toexplicace ic) is mach more farange theo (2- 
fatory, and not: made aur by any fach parallel operations of 
Nature, as his Adverſaries willnoc. (and hay noel do it) dif- 
pute the-truth of, Whereas the rs jag and. Sprivg of the Air 
err'd: {ach nnqueſtion rs 25 are not 
acernd ino ; preſent Comroverbe, Pay tone the gravity of the Air 
may de maniteſte nd was Sc ney the Spring of it diſcloſes 
cafior toinculcare) does not 

K ion. of his Favica/w, be 

would 
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= CLE] 
Primo dſpifts vidanr) fed dem nreq: firwiter adþarere. Patet hoc 
- t | yn: | Ee) ex ? imento illo in primo arguments capitis tertii de 
wed #111195 «perie.-But what is to be apſwer'd to this proaf may be 
ally gathered from what we haye replyed ro that Argument. 
nd ta What our Aachar addes to prove, That the 'adbefion of 
er 15 to the ſubjacene Mereary, not tothe Tube 3.namely, 
hat Zicet ilud tub! orificiom ales, alidve materid adhe- 
hnimdnptdiente, inungatur, von minus tames firmiter © 35 
herebit digitne quam privs , 'an Anſwer may be drawn from 
the ſame place; oor perbaps will bis reaſoning much farisfie 
thoſe who conſider that bodies by trafion. may eafily enough be 
made ſtick rogether, as much as in our cafe the Tube and Fin- 
ger co, notwithſtanding one of them 15 anoynced with Oyle, and 
that this Adheſion of the Fioger to the [Tube is ro be mer wich 
in cafes where the Sueface of- the. included Quickſilver is not 
- cantiguons ro the Finger, buc many Inches below: As for whar 
he addes coficerning the reaſon why Water. and Quickfilver aſ- 
cend by ſution, we have already raughe what is to be anſwered. 
ro it, by aſcribing thar aſcenſion to the preſſure of the excernal 
Air: 'withour any need of having recourſe ta a Fexiculaw; or 
magining with him in-this place, That becauſe nothing befides 
the Water or Quickſilver can in ſuch cafes ſucceed.the Air, 
(which yet is not eafie ro be prov'd in reference to a thin Ethere- 
al ſubſtance) therefore, Partes ipſfiw 4#ris (to ule bis ex- 
preſſion) fic tnbainclaſe (que alias tam facile ſeparanisr) = 
nunc tam fortiter fibi imuicem «gglatinentar, ut validiſſimum (uti 
uidemws) conficinnt eatenam, que non ſolum aqua, ſed pandereſum 
ud argentum fic in atum trabatur. Which way of wreathing a 
lictle rarefied Air into ſo ſtrong a rope, how probable ic is,] will 
for awhile leave the Reader to judge, and advance to-our Au- 
hor's ſecond Netendam, which he thus Propoles: 
 Rerefattionem ſive extenfionem corports ad accnpan- 
_ Sms mejorem locum fieri non ſols calore, ſed etiam diſ- 
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Quickſilver and'even Stones 
will be proved, that even Air may be 

- 2 PR. , £ſ 
the Megdebwg Experiment; tofilla pl 


that is capable of being' ſo 'extended'as 


ſand times as big as that it fill'd before. For thar the ſame Air 
n this and his tw foregoing Inſtances does: adequately fill more 
ſpaceat onetime then another, 'be-proves but by 'the ruſhing in 
of water into theevacuated'iGlafs, and filling'ir within a litcle 


quire full, which, he ſayes, is done by the diſteaded Air thatcon 
rraQting ie ſelf draws op the water with it. Which Explication 
how muchleſslikely it is, then that the water is in ſuch caſes im- 
pell'd up by the preſſure: of the Armoſphere , we ſhall anon 
(whenwe come to difculs his way of RarefaRion and Conden(a- 
tion)? have occafion to examine. © In the mean time ler os confi- 
cer with him'the Explicarion which, after" having premis'd the 
two above-recited Obſeryations, he: gives us of bis F#niculw ; 
Pap. ax, C90 Per primums' Netandum argentums 114 adhereat tub! 
__ _wertics, '& per (eenndum\," rarefattio fiat per mean 
corporis diſlenfionem,” 1t4 'remsfe habere, ut argentum deſcendens 4 
vertice tab affixam ei relinquat ſuper ficiem ſuam extimant five ſ® 
premam, eamg, eouſy; ſue pondere extendat extennerque, donec fact- 
ins fit alianiſuperficiem ſimiliter relinquere quars priorems illans wi- 
terine extendere's "Seruntam igitur relinquit 'eamq; codem modo de- 
ſcendendo extendit;donec fariline fit rertians adhbac ſe arari quam ii- 
lam ſecundam'txtendere ulterius': '&r fic deinceps, donec tandem vi” 
res amplius new habeat ſuperficies ſic ſeparandi'& extendendi; PO ; 
| one 
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F”  dente perveniat ad altitullinem digitoram' duntaxat 29. ubi quit 
: - catio 73 of 3y which "tis eafie ro diſcern, that he is fain to. aſigne 
© his Foniculuea way of being produc'd ſtrange and unparallell'd 
"enough. For, not to repeat our Animadyetrſions; upon the firſt 
"of the two Notandums's, on which the Explication is grounded, I 
muſt demand by whar force, upon the bare ſeparation of the 
- Quickſilver and che top of the Tube, . the new body he mentions 
comes co:be produc'ds. or at leaſt how ic 3ppears. that the Mer- 
cary leaves any ſuch thing as he ſpeaks ot behind ir. For che 
ſenſe perceives no (ſuch matter at the top of the Tube, nor is ic 


It may alſo be maryell'd at, that the bare weight, of the deſcend- 
ing Mercury ſhould be able co extend a Surface into, a Body. 
Aad befides, it ſeems precariouſly affirm'd., that there is ſuch a 
ſucceſſive leaving bebind of one. Surface after another. as is bere 


imagin'd : Nor does it at all appear how, though ſome of the 


Qaickſfilver-were curn'd into a thin ſabtile ſubſtance, yet thac 
ſubſtance comes to be contriv'd into a Funiculus of (o ſtrange a 
nature, that ſcarce. any. weight (for ought appears by bis Do- 
Arine) can. be ablajlg, break ic 5 that contrary. to all other 
ſtrings it may be ſtrakMed wichout being made more flender , 
and that ir has other very odde Prop.-rcies, ſome of which we 
ſhill-anon have occaſfion.to mention... As for what our Author 
ſubjoynesin theſe words, Eodem itaqz fere mode ſepa+ 
 rari videntur he ſuperficies 4b argento deſcendente, & mg ol 
in tenvifimum quendam per deſcendens pondus extendi, quo per car 
lorem un accenſa candela ſeparantur hujuſmodi ſuperficies 4 (ubjecta 
Cera ant ſeve, & in ſubtilifimam flammam extennantur. Ubi notats 
 dignum, quemadmodum flamma illa pluſquam millies ſine dabio ma- 
Ju ſpatinms occupat, $4” antea occupaverat pars illa cera ex me 
conficitur z its pror{u# & bic exiſtimandum Funiculam illum pluſ- 
quam millies maejus [patium occupare quam prins occupaverat illa 
«rgenti particula- ex qua ſit exits : Uti etiams ſine dubio contingit, 
quando tals pariicula 4 ſubjecto. igne in waporem. convertitar. 
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{lary to explicate the  Phenomene as we have formerly ſeen, 


Thongh. 


SY 


7 Example whereby 'e > endetyoun to 1- 

an appo " = For, belies char. 

-and a care the parts oft c Candle, 

2 *re is$a maviteſt waſting of the Wax or Tal-' 
low turn'dinto flame z beſides theſh chiogs, I ſay, we muſt not 
admit, that the Fuel when rart'd intoa ame does really fill (1 
ſay not, with our Author) more then arhouſand times, bur ſo 
- much 3$.twice more of ge ge nine ſpace then the Wax 'twas made 
of. pry fame is litle or nothing elſe 


d vided i into minute partic cles, mc ag nod and broughe 
as it were upon a Argo hook one another, and 
e up abont the Wie ſuch a figure as is uſual in the fame of 
burn , #inthe free Air. Nor will it neceffarily follow, 
har rhe ſpace which the lame ſeems ro take up ſhould concain 
neicher Air nor vE her, nor any chiag elſe, fave the parts of thac 
flame, becauſe the eyecaanoc diſcern any other body there : For 
eventhe {ſmoke Knees, from the ſnutlgnewly- extioguiſh'd 
Candle appears a dark pillar, which-ro Wye ac ſome diſtzace 
ſeemsto confiſt of ſmoke 3; whenas yet rhere are ſo many Aerj- 
al and other inviſible Corpulcles mingled with it, as if all choſe 
parts of ſmoke. rhar make agreat ſh win tbe Air wete colle&- 
ed and contiguous, they would not perhaps amoune to the big- 
neſs of a Pins bead: as may appear by rhe great quantity of 
ſteams that in Chymical Veſſels are wont ro go to the making 
up of one drop of Spitir, ' And therefore it does not il] fall out 
for our'turn, that the Examiner, co inforce his former Example, 
 alledges the rurnin of a particle of Quickfver into vapour, by 


putcing fire under it : for if ſach be che RireſaRtion of Mercy, = 


cis nor tr al like to make ſuch a Fanice/we as be talks of, ſince - 

choſe Mercurial'Fumes appear by divers Experimencs, to be 

Mercury divided and chrown abroad into minute Parts, WY 
thoug 


Tem». 

ough-the- body: obtain''more- of Surface then it had before, 
ricreally fills no more of true and genuine ſpace; fince if all 

; parcicular little ſpaces fill'd by theſe ſcatter'd' Corpuſcles 

e redyc'd into one, (as the Corpuſcles themſelves often are 
in Chymical Operations) they! would amount bur to one total 
ſpace, equal to tha of the whole Me»cwry before rarefaRtion. But 
theſe ObjeRions againſt this Explication 'are not all thar I have 
ro ſay againſt DUE dverſaries Funiculw it ſelf, 
"I I farther demand bow the Fanicu/we comes by ſach hooks 
praple-irons, or parts of the like ſhape, to take faſt hold of all 
* contiguous bodies, andeven the ſmootheR, 'fuch as Glaſs, and - 
. the calm-ſurfaces of Quickſilver, Water, Oyle, and other flaids * 
And how theſe flender and inviſible' hooks cannot onely inthe 
terſeſt bodies fiad an-.innumerable company of ears or loops to 
take hold 60, but bold ſo ſtrongly that they are able nor alone'to 
life ap-2 tall-Cylinder of chat very ponderous merall of Quickſil- 
ver;-but ro.draw inwards the fides ot ſtrong Glaſſes ſo forcibly, 
4% tobreak tl them all copieces.” And 'tis Wb ſomewhat 'ſtrang 
that Water and other fluid bodies (whoſe parts ate wont'to beſo 
eafily:ſep x ble)ſbould, when cheF»niculze once layes bold on the 

ficial Corpuſcles, preſently emulate the nature- of confi- 

ſteng; odies, and be drawn up like -Maſſes 'each of them'sf aivin- 
tire piece'y wp es even in the exhanſted'Receiver' they apt 
F: 'their-uadulation (when hey are ſtir'dby Bubbles char paſs 

y: through bem) and HP: other uw arloo, od fuid 


'Irſcems odantcy. difficalt ro conceive how this extennted 
ſtand rears (qui dra oyp NG inward as the Exam? 


noj th : ng che eaters Rb RaabEn - 
nicelas, he! ſeems(pl Noe thae wird is Pris 
_ ward, upon the:fame acconnc that Luce+ſtrings and: Ropes for- 
Qadiyifire ch dave cheics.” Bux" there is no ſmall diſparity be- 
be ee ewixt 


i» Gigs chars. isrequiir'd 8" TagY 

ny 99 TH Bfe1 i a Ar ; jal 'rexture of the component 

arts 3) afar re of Ajr prony ack does not include or 

infer any (cd oagiracs nba ant 3s regu to make bodies 
op an :AnF Ho 


orfs. And wats | EE ag! ory mak _—_ 
; "livin oc leflen "_ap Pores, andin- 


Sth, hoy 6h ENS AUNNE 67 rig Nor canie well be pre- 
nga \chgt zhis (alt: concraftion. 15 done ob vow. vacwd, fince 
tvigh phe, that 3. is rpade "war! he {rereaarlly ſtrerch's 
Dog NSA ICH; we it {elf ro.ifs narwal dimenſfions':. 1 anſwer, . 
bat om Apt very forward to allow acting for ends to bodies 
UP) Wi rogaedanold akhatledgs 1 z/-2n4 there- 

dy {ee (ome: uequtftionable Examples protuc'd 

ale TDILIKE: - ads 20Wevyer: 30 me; who in 

ries af qtis parece» look for efficient rather then 

ind cake is BO! OE cacriaeheni Ar by being expanded 
(in-which c A top Avarttruhrepgn ocherraunty'd bodies ) ſeems 
principally ro tend outwards, as we ſee.i in| red Gun -powder, in 
= glafles;$cc.? ifhould zcquireſo 
nogecns bogiies' inwards. Nor 
8, tha "avg inſtance pare of. 


. Poreleſs body ,*ris not ſo obvious bs how the preſence of another 
1 ſoeaſi q. to fo ſicanke.1 debred make it ſhrink. Butl 
_ will 1 rather ob erve, that ris very unlikely chat the ſpace which 
r Advetſaty would have repleniſh'd with his Fanicaler ſub- 
ſince, nid be tull of lictle bighly- ſtrerche ſtrings, that lay faſt 
hold ofthe Surfaces of all contiguous bodies, and alwayes vio- 
nc endeavour to _ them inwards. For we have related jn 
+2 *Pxpr fetit, "Ut: / being ſet 4moving in Our | 
haſte | Receiver , did' ſwing ro und fro av fret 3nd wirkh the 
ine fireccit'd as- Mreighe,” as for oughe we _ d perceive. it 
vid rave done'inthecommon' Ait- Nay, < e Balance of a 
Watch: did'there move freely 2rd *tiimbly to and fro; which ris 
hard to conceive thoſe bodies could do, O they were ro break 
ought a" vedio 'confiſting of innamerable exceedingly-. 
ayer ef ſtings. © Of n_ Kody Neb ny rg bets chat 'civ 
wewhat ftran ge that t efſtrings, thus cut or broken 
aſſ46# of theſe bodies wits pig could fo Ko Go 
ir Parrs re-t nite; [and without any more adobe made intire 
dt Andwe might alfo rake notice of this 38 another ſtrange 
peculiarity in our Anchors Fan/cular, That in this caſe the cwo 
ivided a of each ſmall firing. thar s broken, do, Boba, the 
het 2 bit (2 'weJjuſt now! ach) Nieeſry redibtegra 
flves: Whereas, when in the Torricelllan ly redintograr hem Tube 
ind contained Mercwry is fuddenly lifred ap our of the reftagnanc 
Quiekfilver inco rhe Air, the Funicelws does ſo ſtrangely con- 
tra& itſelf; that icquice vaniſhes ; inſomuch that the aſce 
Mey maytile ro the very = "of the Tube. Theſe, | ay, 
ind divers ether difficulties, might on this occaſion be inited 
Bo | + , i g our ſely ES ro have meationed c 
th: ox 1for once, NT Ek it now mote TOE to PROS rod 
< tethainns Pirt of our Difcourle. ps 
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FOE, 


"Char. 1. 


"The  lntics RarefaCtion ( propoſed 9 the 
| - Adverſary ) examin'd. 


ptor this is notall charre wigFk Examiners Hypotheſis im. 
PF probable : For, belides thoſe already mentioned particulars, 
rr whoſe ſcore it is very difficult to be anderſtood; it neceſſe- 
ſup oſes ſuch a RarefaRion and Condenſation, as is, I con- 


- Bk. S 
_ 


$,TO. ez as well as ro many other conſidering perſons, «nin- 


For the better þ 1 WOE of the force of this Objeion we 
moſt briefly premiſe, That a body is commonly aid to be rare - 
fi b ordilated, (for rake the word,ja a larger ſenſe then, I know, 

ny © rs do, for areaſon char. will. quickly appear) when ic 
a reNrer "dimenlions.chen the ſame body had before , and 
de Sd. 'whenir is reduc'd into leſs dimenſions, that is, 

in a lefſer [i ace then ic contain'd before : (as when a dry 

MU g firſt Siops in water (wells co a far greater bulk, 

ing ſtrongly ſqueez'd, and. held compreſſed, is not 
d into lefs room thenic had before it was ſqueezed, 

Fmnco leſs then it had even before. it,was wetted.) And1 
muſt farc Aa That RarefaQion (as alſo Condenſation) 

ang amon] os the moſt obvious:Phenomens of Nature, thereare 

(:0d gr oaphe we know bat..chree): wayes of. explicating 


+ For, el woſt ſay. ich the, enands: and Fagunh | 
tar he Crt whereo! ev ch 


ivertl che avcient Gl Oar gra many of che modems 
eſpecially the Carteſiens, that theſe new Intervals produced be- 
ewixt the Particles of the rarefied body are bur dilated vienidet 


_TTTT EM) Ws 
- pleniſhed,io like manner as-thoſe of the tumid Spunge are by the 
 imbibed water, by ſome ſubtile Achereal abſtance, that infinu- 

ates it (elf betwixr the disjoyned Particles: or, laſtly, we muſt 
imagine with Ariſtotle and moſt of his followers, that the ſelt- 
" ſante body does not onely obtain a greater fpace in RarefaQion, 
_ andaleſſer in Condenſation, bur adequately and exactly fi/ 7t, and 

ſo when rarefied acquires larger dimenftons. without eicher lea- 
ving any vacuities betwixt its component Corpulcles, oradmit- 
ting between them any new or extraneous ſubſtance whatſoever, 
Now tis to this laſt (and, as ſome call ir, rigorous) way of Ra- _ 
refaQion. chat our Adverſary has recourſe 1n his' Hypethefis - 
Thongh this, I confeſs, appear ro me fo difficult co be concei- 
yed, that I make a doubt whether any: Phenomenon can be explati- 
ned by it y fince to explain a thing is to deduce ir from ſomething 
or other-in Nature more known then it (elf. 

| He thatwould meer with full Diſcuſſions of this A4riforelean 
Rarefaction, may.reſort to the learned writings of Geſſendus, Car- 
tefivs and Maignan,- who have acculed ic of divers great abſurdi- 
ties: Bur for my part, I ſhall at preſent content my. ſelfro make. 
uſe to my purpoſe of two or three paſſages that I meer with 
(though not together) in.our Author himſelf. 

-Ler us.then ſuppoſe, rhat in the Magdeburg Experiment he 
ſo often. (though I rhink. cauſleſly enough) urges to-prove his 
Hypotheſis z. let us. (I ſay) for eafter conſtderations ſake ſuppole, 
that the undilated Air, which (as he tells us) poſſeſſed __ 
abousebalf an Inch of.ſpace, conſiſted of a hundred Cor- "4 
puſcles, or. (if chat name be. in this c3ſe diſliked) a hundred 
- pares'3 (for it. matters noc whar number we pitch upon) and 'ewill 
not be denyed, but that as tbe whole parcel of Air, orthe Aggre- 
| gre of this hundred Corpulcles, is adequate to the whole ſpace 

i&fills, ſo each of the hundred parts, that make it up, is likewiſe 
equately. commenſurate to its peculiar ſpace, which we here 


MET%8 "2. 85, Eahts 


ſuppoſe to:be a hundredth parc of the whole ſpace, This. premi- 


r. Anchor having elſewhere this paſſage, Corpo- 
lacum verbi gratis duplo majorem, nece(ſe eſt 
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Iaterval of the: Aeriall pats, he muſt give os leave to con- 
clude, thar each part of Air does adequately fill ewo thou- 
ſand parts of - ſpace, 'Now that 'this ſhould be reſolutely 
caught to be nor onely waterally poſible, (for we diſpute not here 
of what the Divine Omnipotence 55 do) bat to be really and 
regularly done1in this Magdeburg Experiment, will queſtionleſs 
appear very «abſurd to the Carteþansand thoſe other yes, 
who takeExrenſion to be bur notionally different fromBody,and 
conſequently impoſſible ro be acquir'd ot loſt withour the additi- 
on or detraQtion of Matrer; and. will, I doubt not,appear ſlrange to 
_ thoſe other Readers, who conſider how generally Naturalifts 
have looked upon Exrenfion as infeparable, and as immediately 
towing from-matrer; 8 uport Bodies, as having neceſſary relation 
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(39) 
ghewicis, wichourteeither:admicring anything of Vacgity berwix! 
TS being increaſed with che addition of one Atome of. 
_ - new matter? Which rome is ſo difficulc to conceive, that I have 
ſometimes doubted, wherher in-caſe ic could be proved, that in 
_ theexhauſted Globe we (peak of there were no Vacuities wich. 
in,nor any«fabtile. matrer-perm tced coenter from withour, ir 
were not more 'intelligtble co:ſuppoſe that God had cteared a 
new matter-to joyn with che Air in filling ap the Cavity, then 
that the ſelf- (ame Air ſhould adequucely fill cvo thouſand (paces, 
whereof one was exatly commenſurate to it even when it was 
zacompreſfed, - For divers eminent Nacuralifts, both ancient 
and modern; believing upon a Phytical acconntithe Souls of men 
tobe created and infuſed, will admirit as intelligible rhar God 
does frequently create ſubſtances on certain emergent occaſions. 
Iknow that many of chem will not likewiſe think it concet- 
-vable; char withoar his-immediate interpoficion-an acceffion of 
new, real Dimenſions (ſhould be had wirhout eicher vacuicies or 
acceſſion of matter. ; 


Bar when 1 


andſedchis ſubje&t modeſtlyenough, fo'in ſome 

phoes his.Exprefrons are rome {omewhar dark z/ which I'men- 
jon notto/imputeirasa Crime'io him; thathewroccein a difft- 

nnd doubttult Rirain.of fo difficult a marrer;bor co excuſe my 
have riot dwayes/gueſſed'aright ar his areaning. - - ot 
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\ The thiogs be alledges in favour of the. RarefaRion be woulq 
perſwade are two: The one, Thatthe Phenomens of RarefaRion 
cannot be explicated eicher by Vacuiries or the ſubingrefſion of - 
an Zchereal ſubſtance; and the other, That there are cwo wayes 
of explicating the rigorous RarefaQion he contends for, 

His Objections againſt the, Epicurean and Carteſian wayes of / 
making out RarefaRion are ſome of chem more plauſible then” 
moſt of thoſe that are wont to be urged againſt *them , yer not 
ſuch as are not capable enough.of Anſwers. Bur whileſt ſome 
of the paſſages appeared ealie to be replyed to by the Fayou- 
rers of the Hypotheſis they oppoſe, before I had fully examined 
the reſt, chancingto mention theſe Chapters cp an ingenions 
Mzn, hereafter to be further mentioned 1a this Treatiſe; he cold 
me he had ſo far confidered them more then the reſt of the 
| book, that be bad chought upon ſome Hyporbeſes, whereby the 

Phenomena of RarefaRion: might be made out either according 
to the Yacuiſts, or according to the Carteſsans, adding, that he 
| had alſo ex1mined the Inſtance our Adverſary pretends to be af- 


forded him of his RaretaQion by whot happens in the Rot Ari- 


Fotelica. Wherefore being ſufficiently diſtreſſed by Avocations 
of ſeveral ſorts, and being willing to'reſerve the Declaration of 
my own thooghrs concerning the:;manner- of RarefaRion and 

ongenfation for another Treatiſe, I ſhall refer the Reader to 
the ingenious ConjeRures about this ſubjeR, which the writer 
of them intencs to. annex tothe preſent Diſcourſe ; and onely 
adde in/general, That whereas the-Examiners Argument on this 
occifion-is, That bis: way. of RarefaRion 'muſt be: admitted, be- 
cauſe neither of th= other two can be well made our, his Adver- 
ſaries may with tbe ſame reaſon argue that one of theirs is to be 
allowed, ſipce his.is .incumbred with ſuch manifeſt difficulties. 
And they may enforce what ghey | ſay by repreſenting, that the 
conveniences that\artend bis, Hypetheſis, about RaretaQion ace 
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Motions of the (mall Particles may 
fie them to make the body that conſiſts of them ca- 
_  Aﬀter our['Authors ObjeRions againſt the two wayes of Rare- 
tion propoſed, the one by the Yacnifts, and the other by the 
Cartefiggtand others, that admit the {olideſt bodies, and even 
attempes to explicate the mevner by which that rigorous Ra- 
efation-he reaches is perform'd: and having premiſed, thar 
Explication of che way how each parc of the rarefy'd body 
xtended, depends upon the quality of the parts into 
ch the body is ultimately reſoly'd and having truly ob- 
ſery'd, that they muſt neceſſarily be either really indiviſible, or 
fill endlefly-divifiblez he endeayours to explicate the- 4riFo- 
teleew. RarefaRiow according to. thoſe two  Hyporheſes. Bur, 
though be ous propole ewo wayes of making out his RarefaRi- 
0nz yet beſides thac chey are irreconcilable, he ſpeaks of them ſo 
darkly and doubtfully, chat it ſeems leſs eafie to diſcerg which 
of the two he would be content to ſtick to, then thar he himlelf 
arce acq hos in Hap 7 : . Sion 1 

_ Aad, firſt, baving told us bow RarefaRjon may be explain 
ia caſe we admit bodies to be diviſible ix NF Cnitans, he does him - 
ſelf make ſuch an ObjeRion againſt the infinity of parts in acon- 
 tinuwm, 25 he is fainto give ſo obſcure an Anſwer to, that I con- 
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| x ſtherro- 

Re iow, Phat many learned 

mes Wo; 'Mbines and Swearcs, hive 
tpoteal ching "may nararelly be, 2nd & 


uy pb 1p Ipey thoſe 'tmp Authors a jaſt re 

| Hh iſtical #nd Metaphyſical tear- 

 xbe Exiting / bo wang that Teould makes lon 
-6f Whiters, both anciarendmodBin, aclea}t a5 we 

wal Philoſophy as St, Thomar zad Swerre, who hive 

Ed in expoll #ase deny 60this 3d be warueally pol 

Godbers 'have devivred: thetafelves of che-fame judgimen 


by tvliſhint principles; with which this'Conceit ofthe vittodl 
extenſion of the indivifible Corpaſcies is adſohutely intobſiſtene, 
_ Andrhdugh no. Authas had hitherto 6ppoſedit, yet I, that diſ- 
menot what 1647 of 1 #t manthoudhke, bat what 'ris r8tional to 
hink,hould nevettheleſsnor ſtaple ro#6Je@it how; aud thov'ld 
ot doubt to/fiod ore of rde'beſt Nattitalifts of the Libneopiti 
diy with mn perhaps aifiong chem the Extinind bimſeh, 
is acknowtedpment may agree with the chtce 
$ of his book } colts #5; (p#x.160,)- that Fuxts 

va FB: pre extenſre 1s corpints 

"WOT ropria. 

prelcs may o of Rerefaion (which; is of ſo hve. a qa 
| Gay (cif be vither propoſed dr exam bed it few words) I wil 
takewpon me reſolately to iffirm which of the Woo 
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4; def ficwitu | op: Iwah, ts cagnE ta non "YA 
hit, Soctarinchix diſcourſe of, RarefaQion,: co-which our 
0 has. ſo ofren.incthe fore-going part.of che Books referred 
it ſhould make good whae there ſeemed the. moſt: 
bas: probable Hyprrthefir need-. 
rejeRed,ſublticured 2Dodrine which mſelti.dares not pre- 
nd, capable.0 i being well freed from the difficulties wich which: 
| e charged ; though/Idoubt nor butocher Readers, eſpe- 
Na raliſts, nillchigk be has been very civil-rochisobſcure. 
'D in, ſang chat- Difficultatibue-nen eperte ſuccumbit. 
" Agorhe other -way of explicating- RaretaQion, nimely;. 
 - ſappolang-thar a;bogy- is, made up parts: indivilible 5 bs will 
p nme. oony' bur. that the ObjeRiogs we formerly-made 
-For-accordingto this: Hypotheſis (whicts 


40 k chigk hoprefers, Gace he makes uſe of itintbe three 
four: laſt Chapters of his Book) Neceſſer19 fetendune: y 
(ayes he). «nam. tandem; p _ _ in deplig ' © 
daquaie: Cum enim ; ſthilis ps, c ocrwpet mujeres. 
TED TING. -neveſſe efþ us. tots fe in quoli me loci, ſtrove ut” 
per rota Hed =. pd reyes extendaturs So: thar when oy, 


ppoſed, 
F loctr of 


diviſible do is ophiperge Mu - ie ieeve lef intelli- 
XI Mtaboren'h «proc rtamdr ace * Ti 


(tor one af the rwo kt -adtiom today ) If'ir I mubery *tis a true wit 
real; and not barely a virtual extenſion. "And thar ſach an ex- 
cenſion will not ſerve the turn, \what we have formerly argued 
againſt che Peripaterick RarefaQion will evince z and our Adver- 
ſary ſeems ro confels as much, by deviſing this virtual extenſion 
ro avoid the inconvetiiencesro which he ſaw his DBArine of Ra- 
refaQtion would otherwiſe plainly appear expos'd. Bat if irbe 
ſaid, That when an Arome' is 'virtually extended, its corporeal 
ibltance fillsno more-ſpace then before : This is but'a Yerbal 
thift, thar'may perhaps "amuſe an unwary Reader, bur it will 
ſearop larizfie a conſidering one. ' For Idemand bow that which 
is not a ſubſtance can fil) places and how-this improper and but 
MeraphorighExtenfion: will ſalve the Phenomene of Rareta- 
Qian: :: as how the half Jach of Air atrhe'top of the ' tore-menti- 
oned: Globe ſhall wirhour @'corporeal' excenſion fill the whole 
Globe: of -rwo: thouſand" times irs bigneſs'when the water is 
Lomb cnn oF it, and a&- at the lower but of the Globe. 
'Which.laſt Clauſe'I therefore adde; becauſe not onely our Au- 
oi eaches {peg:91. '&'92;) .thar'rhe whole Globe was filled 
& certain thin ſubſtance; 'which'by its contraQion violently 
foarch*ai the water into which? the neck of rhe Glaſs was-im- 
mers'd- but inaparallel caſe he makes ir his grand Argument. 
hoon nx ther 1 is-no Vacuum in the deſerred parr of the- 
Tube Torricellian wh Homes Thar the attra-. 
performed bur by ſome 


mc here's one 8 de Buitnincr do'incelligibly ex- 
plain: 
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Arome fill ewice, nay, two thouſand times more ſpace 
it did before; I ſuppole this device of virtual Extenſion 
will appear to, unbiafs'd Narturcaliſts' bur a. very unſatisfaRory 
. "Two Arguments indeed there are which oor Adverſary offers 
as proofs ot what he reaches. The firſt is, That they commonly 
ceach in the Schools, that atleaſt divinitms (as he ſpeakes) ſuch a 
thing as is pleaded for may be done, and char conſequently ic is 
not repugnant ro the nature” ofa body. Bar, chovgh they char 
either know me, or have read what I have wricten about matr- 
ers flog ik will, I hope, readily believe, that none is more. 
willing to acknowledge and wenerate Divine Omniporence yer: 

id fome-famons Schools they reach, that ic is contrary to the n3- 

rare of rhe thing,” And that-men whothink ſo, and conſequencly 

look not upon it as-an objet of Divine Omaiporence, may 

(whatever be here ſay) withont implety be of a differing mind 
from bim abour'the poſſibility of ſuch a RarefaRion as he would 
here have, our Author may perchance think fit to grant, if he re- 
member thar he himſelf ſayes a few Pages after, Cam -_ 
tumpus fit Ens eſſentialiter ſaccefſivum, ita ut ne divini- Pig: 175%. 
i%s quidens poſiunt due ejus partes fimul exitere, &c, Bur, not 
now to diſpute of a power that I am more willing to adore then- 
queſtion, 1 ſay, that our Controverhte- is not what God can ds, 
bur about what can be done by Natwrat Agents, not elevated 
above the ſphere of Nature.” For though God can both create 
and annihilate, yet Nature can doneicher: and in rhe judgment 
of true Philoſophers I ſuppoſe our Hypothefs would need no. 
other advantage co make it be preferred before our Adverſaries, 
then thatin ours tbings are explicated by the, ordinary courſe of 
va whereas-in- the other recourſe muſt be bad ro mi-- 
racles. : 

- Bur though our  Authors- way of explicating * Rerefe#7on be - 
thus improbable, yet I muſt age here omir ro take norice, that. 
his Funiculus ſuppoſes 2 Condenſation that to me appears __ ; 
= ed; 
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| que e2c | out of, them; 


on roximatic dur, penetrating each 

ol their parts cl cenotl | TN Exam 
ſarion can, he. perform'd rho. penetratit ; 5s 
thing. Kt Philoſophers of all \ges haye looke 


means to . be, admitted in. ' Nature. An ; our, Aujhor himſelf 
ſpeaks iments At. » ſame. HE zere.:to..the. oy 
alls fixed. Guns 
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converſe, 
» lt cum 10- 
p,di[rump antur = xn ne 

ary rick. Experiment he 

. he,wn le.capacity.of the 

.an,extremely odye. Bur.not now to | 

periy he cal Na are bag. which according 
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&re Way, acc es him .twa oe 60 Iaches of a ſub- 
agce, Wl Ge bonrer ILWas prodn5d orgorhi her, mes a.true 
FER DPOY 3+ he. .admyflign, of the water there 
e fame Globe, be lides che water ;thax.came in, no 

on hic all cn ot.pQdy, Since.theg our. Author. does 

if be did. Yarn beeaſ ly diſproved) chat che 

(and, nine; hugdred ninegy. nine hal Iaghes af Magter, 
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ar ful, who. can conceive © To Siſpech: Acad: to. 
oar Aathofs wit of Condenfition/twd. ,orperbaps'two thodnd, 
dodievind! be cr6uded Tho Fpace'rhiar s:2dequitely fill'd by 
xe of then tpare, And if this be not Penerracion 'of Dimen- 
tions, I:#6fite cove I ed what is ſo; and till 'then 1 ſhall 
ive frtou#ny vaprepolſels'd 'Natbralift 'ro jadge, Wherher an. 
Hypotheſas re 8er fappoſe a thing ſo generally oticluded'ro 
be iniþoffible to Nvete, be Probable tor nor ; '5n 3 Wikkther ro 
_ kllvs chit the'very Titne parcel of Air, that ivn@w tour yo- 
86% contain'd in Half ah Tach of Fpace, ſh i by And by fill'ry 

thbd(ind times 25tuch room, an h y after 
ito the (wb thauftndeh part of the 3& in yely. ofſel 
NHvtto'turn i op frting 6a pirit, and, confounding 1 

ons, actribare to the former the 6ifcriminiring Foes text ell. 
cohceivable Properties 'of the later, And chis Argument ts, 1 
confeſs, withine of that weight, thar chis aloe OAT Kee p ite 
trom 2dinitring the Examiners Hypotheſss - yet if atiy hippier 
Conremplaror ſhall prove fo ſharp-fighted, 4s to deviſe 264 
clearly propoſe away of making the RaretaQtion and Conden(a- 
onde : eto, argued 3gainſt, intelligible to me, he is not like to. 
find me obflinare. Nor iadeed is thete ſofficienc cauſe why _ 
Ycwdins in thit arteinÞt Mold mike dur Adverſaries 
thifi; preterrable to'ours; fince that would not prove it eiter 4 
eſary, or {6 much as fuffitiene, but only anſyer {oFitof the Ar- 
gd cis not Fo tWieible. And clo wo 
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4 C fe ation ( pertinent to he bk C CSIPIGR What 
happens in trying the Torricellian and other Experi- 
ments, at the tops and feet of Fills. 


Here ds aha; ret a couple of Conſiderations to be op- 

pos'd againſt the Examiners Hypotheſss, which, though the 
paſt Diſcourſe. may make them be look'd upon as needleſs, 
we muſt not prmile becauſe they contain ſuch Arguments 15 
may not onely be: imployed againſt our. Adyerſaries Doctrine, 
bur will yery j 5% cend to the confirmation of-ours. 

I conſider then further, that the Hypotheſis 1 am oppoſing, be- 
ing bur a kind of Inverſion of ours, and ſuppoſing the ſpring or 
motion of Reſtitucion in che Air to tend inwards, as according ro 

it cends outwards 44 ir cannot be, thar if che ſappoſicion it ſelf 

Ir ky ki | at Ithi Dl IK. Level 4h 'dit is no 3 crue, many of the Phe- 

wen WO! d be plauſt 20% i papnge by it: the ſame 

A okns bod ing in many caſes producible 

we ſuppoſe Te be thruſt or draway provided 

$ rend the ſame way. But then we may be 

isfhed whether the effeRt be to. be aſcribed ro Palſion or to 

(io! Me hey commonly ſpeak, though indeed the later 

ms reducible to the former) Pens we can find our an. Experi- 

new! ierein therei is oven? ſuch an __ ſhould - Fox a ical 
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(491) : 
> and fifty Fathom, the Quickſilver was fallen two Inches and a 
quarter below its Ration ar'the Mountains foots and that at the 
> very top of the Hill it had deſcended above three Inches below 
- the ſame wonted ſtacion.W hence it appears that the Quickſilyer 
being carried up towards the top of the Atmoſphere, falls down 
thelower, the higher the place is wherin the obſervarion is, made: 
of whict"the reaſon 1s plain in our Hyporheſss, namely, that the 
nearer we come to the top of the Atmoſphere, the ſhorter and 
lighreris the Cylinder of Air incumbent upon- the reſtagnant 
Mercury and conſequently the leſs weight of Cylindrical 
Merenry will that Air be able ro counter- poiſe and keep ſuſpen- 
ded. And fince this notable Phenomerion does thus clearly fol- 
low upon ours, and not upon our Adverſaries Hypotheſis z this 
Experimence ſeems to determine the Controverſie betwixt 
them: becauſe in this caſe the Examiner cannot pretend, as he 
does in the (ſeventeenth and divers other of our Experiments, 
that the Deſcent'of the Quickfiiver in the Tube is caus'd, nor 
by the Diminution of the external Airs preflare, bur from che 


preternatural Rarefation or Diſtenfion of that external Air 
(ia the Receivet) when by ſeeking to reſtore ir ſelf, ic endea-. 
yours to dtaw up the reſtagnant Mercary : For in our preſent caſe 
there appears'no ſuch forcible Dilatation of that Air, as in ma- 
ay of the Phenomens of our Engine he is pleas'd to A 


' It need therefore be no great wonder, if his Adverſaries do, 
as he obſerves, make a'great account of this Experiment, to 
prove that the Mercy is kept up in the Tube by the reſiſtance 
of the external Aire. Nor do 1 think his Anſwers to the Argu- 
ment drawn from hence will keep them from thinking it co- 
gent. For to an ObjeRion upon which he cakes notice that ' 
they Jay ſo much ſtreſs, he replyes but two things z which nei- 
_ fingly nor together will near amount to a fatisfaRory An- 

And, Firft, he queſtions the truth of the Obſeryation it (elf s 
becauſe'having made tryal in a low Hill, the event did no wayes 
anſwer bis ExpeRation. Bur though, in ſtead of dUpproving: 
OTE - g g am 
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riokity, to make the Experi- 
elf Ince rwas both new and impor- 
J | tantsy and chough alſo Þ like his Modeſty, in rather luſpeQing 
F ſome miſtake in the manner of the Obſervation, then that the 
Experimenters did not fincerely deliver it : yet, ftnce there muſt 
bean Error ſomewhere, -] muſt racher charge ic upon the Ex4- 
miners obſervation (I ſayhis Obſervation, not his want of fig- 
cerity ) then upon Mprfirur Paſchals, For beſides the com-. 
mendations that the /carned: Gaſſendw,, who relates the Experi- 
ment, gives to that ingenious Gentleman (Monſieur Paſchal) by 
whoſe direRion he ſuppoſes itto have been try'd - the ſame 6oſ- 
 ſenduerelares, that the like Obſervation was five times 
Gaſſerdss | repeated , pertins intra ſacelium, partim aire libers, o& 
UT nunc quidem flante, uunc filente vents. Which circum- 
© ſtances ſufficiently argne the Diligence wherewith the 
Experiment was try'd in Auvergne, Eſpecially Gace I can con- 
firm.theſe Obſervations by two more 'made on diſtant Hills in 
England: the one of which ] procur'd from that known Yirtwe 
Mr. F.' Ball, whom I defir'd co make the Experiment ac a Moun- 
rain in Devesſhire, on the fide whereof he dwelt z and the 0- 
ther made in Laxcsſbire by thar ingenious Gentleman Mr. R:c. 
Townley, Both which Obſervations, ſince I bave mentioo'd 
them at large inthe Appendix to the Phyſics: Mechanical Treatile, 
(hyll-nor now repeac z concenting my felf to obſerve ro our pre- 
ſent purpoſe, thar- however the proportion: of the Deſcent of 
- the Quickſilver may vary, according to the differing confiſtence 
and other Accidents of the neighbouring Air, in the particular 
places and times:of the Experiments being made, yet all Ob- 
ſetyations agree in this, That nearer the top of - the Atmoſpbere 
the Quickſilver falls lower then ir does. further from ic. To 
all this I hall adde two things that will very much confirm our 
Hypotheſis. The one is, that the freſhly-nam'd Mr, Townley, 2nd 
| divers ingenious Perſons that affiſted at the Tryal, berhought 
_ themſelves of fo making the Torrice&ias Experiment at the top 
of the Uill, as to leave a determinate quantity of Air - - | 
; Ut, 
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Tube;before the mouth. of it was open'd under the veſſel!'d Mer- 
cuty 3 and taking notice bow low ſuch a quantity of rh Air 4e- 
preſſed the Mercuriel Cylinder, they likewiſe obfer v'l, that at 
che Mcuncains foot the included Air wasnot able to depreſs the 
Quickfitver ſo' much. 'Whence we inferre, thar the Cylinder 
of Air at the top of the Hill being ſhorter and lighrer, did got fo 
ſtrongly preſs againſt che included Air, as did the ambient Air 
at the botrom of the Hill, where the Aereal-Cylinder was longer 

But becauſe char thongh Experiments made in very elevated 
placesare noble ones, and of.great importance in the Contro- 
verfies about the Air,::yer tttere are bur very few of thoſe that 

are qualified to make Experiments of that Nature, who have 
the opportunity of making them upon high” Mouncains ; we did 
affiftance of an ingenious man acternpt a Tryal, where- 
oped torfind. a {enfibly-diftering Weight # the Aime- 
ſpere, in afar leſs heighc then char of an ordinary Hill. But in | 
 ſeadofa common Tube we made uſe of a kind of Weather- 
glaſs, that the included Air might help co make the event 
notable, for a reaſon co be mentioned ere long; and'in ſtead of 
Quickfilver we -employ'd common Warer in the Pipe belon- 
ging to the Weather-glaſs, that ſmall changes in the Weight or. 
refiſtance of the 41moſphere in oppoſit on of the included Air 
mighc be the more diſcernable, The Inſtrument we made uſe 
of confiſted only. of a Glaſs with a broad Foot and a narrow 
| Neck(AB) we aflender Glais- Pipe (C D) open ar both ends: . 
which Pipe: was ſo placed , that the bottom of ir did almoſt, 
| bur notquite, reachtro the bottoin' of the bigger Glaſs (AB) 
within whoſe Neck (A) it-was faſtned with a cloſe cement, that 
both keperhe Pipe in its place, and hindred all communication 
berwixtthe inward (I 1 and outward (K K) Air, fave by the 
cavity of the Pipe'(C D), Now we chole this Glaſs (A B) more 
then ordinarily capacious, that the effec of the dilatation of the 
cluded Air(1 1) might be the more conſpicuous, Then con- 
veying aconvenient quantiry of Water (H H) into this Glaſs, 
| t £9 2 | we 


5 '& 
+5 


5 s CNS 2 a OO OTE Pe AN of of ns 676 Pa En 
. ; Rr SIR, be ENCES et WEE Ca ER Oe BE Os we pn We, WE > vp I" FS" 7 © SOTO £2 
. wy . s WOE OIS TOS TR" DIE $7 : ) 5 pn gt Ny Pee c es FEE CER Ss wo; OIR SES 4 ab eg Et 
REED > Ft, EDS 1 C : T's $ = 5% + Fx 2 <p ESC %. & RE LOIY RX wes vw. Eat W JJ $rs *s & tr; W342 9's * % py 
4 ER IENT RET Ce ee h En Oe bo SOR) ot TS. SE OT 
27 IS Ry WF ee SE IR Ht TIRES I” * -- TE 
Ns 7 ty 2 OS. 24 WH 
$ —> rs £ > > SANT Z 
* fe - -— 


ORE EIN VS Me OTE Op I EN FD ST TL Lp ed. © FL 
IF [= EY O74 < A AE, ER I I ES. < os, RO Rt $7 - 3. 4+ 4 ee A Bo 
(9 * ie — \ EL &8 WE F = > 
T's wn Lenb” ba er gs ot oe en nt <> 
p: - ay ot 7 Ep 
2«- E; - > 
A 


(52) 

we carried it to the Leads of the lofry Abby-Church at weſftmis. 
fter, and there blew in a little Air to- raiſe the Water to the 
upper part of the Pipe, that beingabove the Veſſel (AB) we. 
might more preciſely mark the ſeveral ſtations of the Water 
then otherwiſe we could, Afterward having ſuffered the Glaſs 
to reſt a pretty while upon the: Lead, that the Air (IT) within 


_ might be reduc'd to the ſame ſtate, boch as to coldnefs and as 


ropreſſure, with (K K) that without, having marked the ſtation 
of the Water (F), we gently let down the Veſlel by a long 
firing to the foot of the Wall, where one attended to receive 
itzwho baving ſuffer'd ir to reſt nupon the ground, cry'd to us that 
it was ſubſided about an Inch belowthe mark (F) we had put: 
whereupon having order'd him coput a mark at this ſecond ſta- 
tion of it (E), we drew up the Veſſel again; and ſuffering it to 
reſt a while, we obſerv'd the Water to be re-aſcended to or near 
che firſt mark (F), which -was indeed about. an Inch above (E) 
the other, And this we did that Evening a ſecond time with 
almoſt alike ſucceſs : though rwo or three dayes after, the 
wind blowing ſtrongly upon the Leads, we found not the Ex- 
periment to ſucceed-quite ſo regularly as before-z yet the Water 
alwayes manifeſtly fell lower at the foor of the Wall then it 
. waSatthe /rop: which I ſee no cauſe to aſcribe barely co the 
diflcring cemperature of che Air above and below, as to Heat 
and Cold, fince according to the general eſtimate, the more 
elevated Region of the Air is, ceteris paribus, colder then that 
below, which wouldrather check the greater expanſion of the 
included Air at the top of the Leads then promote ir. Butthe 
"better to avoid miſtakes and prevent ObjeQions, we thought fit 
rory the Experiment within the Church, and got into a Gal- 
lery of the ſame height with the Leads: but the upper part of the 
P;pe being caſually broken off, we thought fir to order the mat- 
ter ſo, that the ſarface (G) of. che remaining Water'in the Pipe 


ſhould be abour an Inch bigher 'then the ſurtace of the Water 
10. the, Veflel. And-then my above-mentioned Correſpondent 
- terting dowathe Glaſs, almoſt 'as ſoon as it was ſetled upon the 

M / | pavement, 


ayement , kneeling down to ſee how far it was ſubſided, 1 
found that not only it was fallen as low as the other Water, bur 
thac the outward Air depreſt ir fo far, as whileſt T was looking 
on, to break in beneath the bottom of the Pipe, and aſcend 
through the Water in bubbles: after which chesGlaG being 
drawn up again, my Correſpondent affirm'd, that the Water 
was very manifeſtly re-aſcended. But becauſe by the unlucky 
breaking ofa Glaſs, we were hindred to obſerve, as we deſigned, 
what would happen as well in a Weather-glaſs, ſo contriv'd thac 
the weight or preſſure of the 4!meſphere ſhould make no change 
inic, as in another whoſe included Air was at the top, (whereas 
in that we imploy'd the included Air was in the lower part,) and 
becauſe there happened in our Tryals a Circumſtance or two 
chat ſeem'd not ſo devoid of difficulties, bur that we think it 
may require further examination, we deſign ro ſet down a more 
particular account of this Experiment, (as, how it ſucceeds with 
+ Quickſilver inſtead of Water, rogether with: che capacity of the 
Veſſel (A B) and the bore of the Pipe (C D) with ſome other 
variety of Circumſtances ) together with the event of the cu- 
riofity we had (which ſeemed very ſucceſsful) to try the Torri- 
cellian Experiment upon the above-mentioned Leads, and then 
ltr down the Tube together with the reſtagnant Mercury ro the 
ground, to obſerve the increaſing alticude of the Quickſilver, 
in the formerly-mentioned Appendix to the Epiſtle we have beea 
defending. And it ſhall ſuffice us in the mean crime chat che Try- 
als already mentioned ſeem to make it evident enough thar the 
Atmoſphere gravitates more, ceters paribus, neer the (urtace of 
the Earth, then in the more elevated parts of the Air, For the 
Leads on which we made our Tryals were found by mealure to 
be in perpendicular height bur threeſcore and fifreen Foot from 
the ground, To which we ſhall only 2dd this ac preſent, that 
once being defirous to obſerve what we could couching the pro- 
portions of the ſabſidence of the Water to the height of 1ts le- 
yeral ſtations from the ground, purpoſely carrying down the 


Veſſel fo as: not conſiderably to heat it, from the Leads _ 
the 
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the Rites to-2 litcle window that we gueſt to be almoſt half yiy | 

rd the bottom, we there perceived the water to have already ſyb- 
fided abour a Barley-Corns length, norwirhſtanding char pry- 
bably in ſpight of our care, the veſlel were. alittle warmed by 
the heat of his body that carried.it, {ince by that cime we were 
come to the foot of the Wall, the Water ſtood almoſt at the 
higheſt mark; bur after the Veſſel was ſuffered to reſt a while, 
it relapſed by degrees ro the loweſt. . And thus much tor the 
firſt of the things I had to repreſent in favour of our Do- 
ras: SEE ir | 
- Theother Particular ſhall mention for confirmation of our 
Hypotheſis, is that Experiment (which, though ic be needleſs, 
ſeems yet more cogent_and. proper to preyent Eyaſions ) 
made by the ſame Monſieur Paſchal, of carrying a weakly- blown 
Foot- ball from the bottom to-the top of an high Mountain, For 
that Foot- ball ſwell'd more and more, the higher it was carried, 
ſa that it appeared as if ir were full blown at the top of the 
Mountain, and gradually growing lank again, as.it was carried z 
downwards ; ſothart at the foot of the Hill ic was flaccid as be- 


fore. This, I ſay, having thus happened, we have here an Expe- 
riment to prove our Hypotheſis, wherein recourſe cannot be had 
ro any forcibly and preternaturally diſtended. Body, ſuch as that 
is pretended ro be which remaines in the deſerted ſpace of the 
Tube in the Torricellian Experiments. T 
The other thing which the Examiner alledges againſt our 
Argument from Monſieur Paſchals Tryals, is,.ttat ſuppoting it 


ro be true, yet it cannot thence be interr d, that the ſubſidence 
of the Merexry ar the top of the Hill proceeded from the 4:- 
woſpherical Cylinder's being there lighter and leſs able. co 
EH ſuſtain the Quickſilver. Sed dit poteſs (ſayes he) ideo 

6 ** fic tn wertice Monti. magig deſcendiſſe, quod ibidem «{« 
Aura frigidior, aut ex alio Temperamento huju 4% i deſcenſum cau- 
ſante. Bur this ſolution willnor ſerve the curn: For the cold- 
nets of the ambient Air (which yer the Experimenters cake nor 
notice of) would rather contract the rarefied ſubſtance within che 


Tube, 


4 ; Oe Res or Boo y 2p En - . 
a? <B> i ARE” re -& by » we 7 LARS < 
. . A xs Pr FE Pg TO Ne. Re 5. > _—_— +; 8 wk at 2 
Pete Fad an ret NS ee Ee SIE: 8 I E4s EI. $3.3 3 ke. oo wad 4 
4 GIN Þ EY ISS. $ VS 4A» 717 * 2: 4 * W- NR ERR SIT IPOS $3.4 
5 4 . eh II (167 $4 ns oe Jo 2 or nts, xo OO SH" 
'% x” , Ag ON : 2 "OEM £ IT $ mo * FR 
S, " / : 


Tabe, and (6 draw up the Mercory higher, as our Author him- 
elf reaches us, that'tis from the ſhrinking of the Fa- 
nicylus occalion'd by the cold that the Water in Ther- 
mometers aſcends in cold weather, And whereas the only proof 
he adds of ſo improbable an Explication is taken from our 
eighteenth Experiment, wherein we relate, char ſometimes 
tbe Quickfilver did ſenſibly fall lower in colder then in far leſs 
cold weather : L anſwer, that this eighteenth Experiment will 
ſcarce make more for him then againſt him : For, as I there rake 
notice that the Quickſilver deſcended in cold weather, foir ſome- 
times deſcended likewiſe in hot weather, and roſe in cold. And 
'tis very ſtrange, that in all the Obſervations made, in dif- 
fering Countries and 2t differing times, it ſhould ſtill ſo happen 
that the Mercwrial Cylinder ſhould be ſhorter near the top of the 
Atmoſphere then further from it z if the refiſtance of the outward 

Air have nothing to do with the keeping it ſuſpended, And *cis 
yet more ſtrange, that the Foot-ball ſhould in like manner grow 
roreid and flaccid, - according as it 1$ carried into places where it 
has a ſhorter or longer Pillar of Air incumbent on ic, | 

F'was going to praceed to what remains of this 'Second Parr 
of our T ceatiſe, but that fince I begun this Chapter caſn.lly 
meeting wich an Experiment lately ſent in a Letter co a very 
Ingenions + Acquaintance of his and mine by a _ ; 
very Induſtrious Phyſician * (who is ſaid rohave 7 oonang 
had the curiofity to try over again many cf fcfrs of61ſÞm 
the Experiments of our Engine ) and finding Colieec. 
it very proper: to confirm our newly related © 
Experiment made at Weſtminſter, and to be of ſuch a nature as 
we have notin chis part of England” the opportunity to try the 
like, for want of Hills high enough, I ſhall (according to the 
permiſſion prien me) inſert ic in this place. Aad the rather, 
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that as the Mountains have by the Trials made on them of the 
Torricellian Experiment, afforded us a noble proot of the weight 


of the Air, ſo they may afford us one of its Spring: wherein I 


bope the Phenomenon of the Waters deſcent will not be aſcribed 
: GY 
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to any attraRtion made of che Water by the. violently-diſtended 
a. And becauſe the Experiment was not made by ys, 
bur by another, we will ſer ic down in his words, which are theſe : 
Ca YR Thu fifteenth of October 1661. we took 8 Weather. 
_” - ro glaſs AB, of about two foot in length, and carrying it 
tothe bottom of Hallitax Hill, the Water ſtood is the 
ſhank at thirteen Inches above the Water in the Feſſel : Thence car- 
ring it thus fill'd, with the whole frame, immediately to the top of the 
{ad Hill, the Water fell down te the point D, viz. an Inch and « 
quarter lower then it was at the bottoms of the ſaid Hill ; which (as he 
righcly inferrs) proves the Elaſticity of the Air: for the internal 
Air A C, which was of __— power and extenſion with the exter- 
nal at the bottom of the Hill, did manifeſt A greater Elaſticity then the 
_- _ Monntain- Air there” , and ſo extended it 
ike wy, bas unifef ſelf farther by C D. 
Freſſires are here omicces, = The like Experiment, I hear, the ſame 
a Nr ve Rs _ Ingenious DoRor has very lately repea- 
ed rather by irs Weight ted, and found the deſcent of the Wa- 
then Elaſticity. .  terto be greater then before. And though 
ſome Yirtzoſt have thought ir ſtrange, that in an Hill far inferi- 
- qurto the A/ps and Appennines,. lo ſhort a Cylinder of fo light 
al quor as Water ſhould fall ſo much, yet 1 ſee not any reaſon 
ro diſtruſt upon this ground either His Experiment or Qurs(late- 
ly mention'd ro have been made at Weſtminſter ,) but rather to 
wonder the Water fell not more (if the Hill be conſiderably 
bigh:) for.cheir ſuſpicion ſeems grounded upon a miſtake, asit 
becauſe the Quick: filver in the Torricellian Experiment made 
withouc purpolely leaving any Air in the Tube, would nor, at 
the top. of the mention'd Hill, have ſubſided above an [nch, it 
ſo-much, the Warer, that is near fourteen times lighter, ſhould 
not fall above a fourteenth parc of thar ſpace 5 whereas in the 
Torricellian Experiment, the upper and Ceſerced ſpace of the 
Tube-has little orno Airleft in ir; but the Correfpondent part of 
the Weather-glaſs was furniſh'd with Air, whole preſſure was. 
liccle leſs chen that of the 4:moſphere at the bottom of the on 
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nd conſequently; rouſt be greater then'the preſſure, of the 
ne Aamoſphere 2t the copofebe Hill wherethe, Atmoſphe- 
cal Cynnder's gravity (upon whoſe account it: preſſes). muſt þe 
y its being made much ſhorter, and by irs con-. 
ſing 0! els compreſt. And thus much for the firſt of 
chetwo Confiderations wherewich'I promiſed to conclude this 
ſecond part of the preſent Tract. Onely-beforeI proceed 1 muſt 
ins word defire the Reader to take norice,-chat- though I have 
bere'fingled out but one of the nine Experiments which che Ex- 
aminer in the 1 1, and 12. Chapters reckons up as urg'd by his 
Adverſariesz yer I do'not thereby declare my acquieſcing in his 
:xplications' of thoſe Phenomena, bur onely leave both chem 
* and ſome other things he delivers abour Siphons and the Magde- 
berg Experiments, to be diſcours'd by thoſe that are more con- 
cerned to examine them, contenting my ſelf co have ſufficiently 
{proved the Funicaslwe which bis Expoſitions ſuppoſe, and clea- 
dthe grounds of explicating ſach Experiments aright. 
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Two new Experiments touching the meaſure of the 
.... Force of the Spring of Air compreſs'd and . 


dilated. 
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that rhe parc rurned up was almoſt | the. * 
Tabs, apy ba aan leg cofabe Sipho hon (if I may 
ſq call the whole Inſtrument). being Hermetically al'd , the 
tenorh'of it-was-divided inco lackes,- ſeachofmbich was. ſubdi- 
vided i incoeight parts) byia ſtraight liſt of paper, whichcontain- 
in choſe D fions was-:carcfully paſted al}/ along it: rben put; 
in aurh Qaickfalver avek | 20 Bll che Arch or bended. 
Sion Rees thae the 2 fan nding ina level 

hm bottars © 


er 7 Cylinder oa OTLLEE ha reſt of the Ait 
abour it.'\'This done; we begaivoo pour Quickfilver inco the lon- 
gerleg of the Siphon, which by in its Beige refſing up that in the 


ſhorter leg, did by degrees ftreighten the included Air: and 
continuing this pouring in of Qaick(iivey il the Airin the ſhort- 
erleg was by condenſation reduced to take up bur half che ſpace 


ic pofle(sd (ſay, puſeſed, not fil d) before, we caſt our eyes 
upon-the lgerk, aft Ky Ss, 0n-wWhi, \maalikeviſe paſted a 
liſt of Paper carefully: divided into Tnches and parrs, and we ob- 
lerved,not without delight and Carisfa@tion, cha rhe Quickſilver 
iN whe ger part of the ern was 29, Inches higher - the 
orher,” | that this —_ th IE: we agree 


indir of abone 
eriment $ lo 


ar Hog ans ref at he no of 2 a Mercariab 
29. Inches, as we are taught by the Torricelian 
- hrreche ſame Air my yes brought to a degree'of denſity about 
ewiceas great as that it had before, obtains a Spring twice as 
ſtrong as formerly, As may appear by ics being able to ſuſtain 
 orreliſta Cylinder of 29. Iaches in the longer Tube, together 
with the weight of the Atmoſpherical Cylinder, thar lean' 'upoa 
thoſe 29. Inches. of Mercery s and, as we juſt now inferr'd from 
hut het mobile orgs was ours to them. | 
| "VOLNET OCT foe rofecuring.the cryal at thir ins by 
the caſual breaking of the Tube. But og e 4n accurate Ex- 
perimene of CE nature would be of great importance eo the Do- 
arine of che Spring of the Air, and has not yer been made (that 1 
now) by any man; and-berauſe Aſo ie's qo mo mu 
made then one would think, in regard of the difficuley as well of 
procuring crooked Tubes fir for the parpoſe, asof making a jaſt 
mate of the true place of the Procuberarit Mercary's ſackice ; 
ppoſe it will not be nawelcome to che Reader, to be. infor- 
medchar after ſome other tryals, one of which we-mac 
Tube whoſe looger leg was perpendicular, and the/other, | thar 
contained the Air, paraliel co the Horizon, wear laſt rocureds 
Tube of the Figure (expreſt 'in the Scheme z which © 
Tube, though of a pretty bigneſs, was ſo long, thar the jk _ 
Cylinder whereof the ſhorter leg of ic con Fl fa- 

2, In- 


mitted a Iift of Paper, which had before Liv! 

| - hes and their quarters, and the longerle ieced | 

| _ of Paper of divers foot in length, and divided: atter*the Lame 
manner : Ly Quickfilver being of ener fill x the _— 
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3s | ©. ſhorcer leg, that contained the ſame 

w%1 pcs =_—Ss of Fir diyerfly extended. 

* | -B. The heighr' ofthe Mercurial Cylin- 
|  derinthe longer leg, that compreſs'd 

the Airinto thoſe dimenſions, 

C. The height of a Mercurial Cylinder 

»+rhae: counterbalanc'd the preflure of 

the Armnoſphere. 

D, The Aggregate of the, two laſt Co- 

lumns B and C,exhibiring the preſſure 
| ſuſtained by the included Air. 

E. Whar that Ong 6: grow accor- 
"ding ro the Hypotbeſss, that ſuppoſes 
; the prefiices ha expanſions he in 
reciprocal proportion. : 


37-1: AA, Thenumberof equal (paces in che 
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vations fake by ſtrings ſo ſuſpended, that ir did ſcarce rouch the 
Box preſenrly to be mentioned; © > | hs | 
- 2, The lower and crooked” part of the [Pipe was placed in a 
ſquare wooden Box, of a'good largneſs -and depth, to prevenc 
the loſs of rhe Quickſilver that might fall alide in the transfuſion 
from the Veſlel into the Pipe, and to receive the whole Quickfil- 
yer in caſe the Tube ſhould break. + 43 
'3- That we were two to make the obſervation together, the 
one to take notice at the bottom how the Quickſilver roſe in the 
ſhorter Cylinder, and the other to pour in at: the top of the lon- 
er, it being very hard and troubleſome for one man alone to do 
bodrnccurately, 
. 4- Thar che Qaickfilver was'poured in but by little and litele, 
according ro the direRion of bim that' obſerved below, it being 
far eaſier to pour in more, then to take out any incaſetoo much 
2t once tad been poured in, 5/3 ; 
. 5. Tharat the beginning of che Operation, that we might the 
more truly diſcern where'the Quickfilver-reſted from time to 
time, we made-uſe of a ſmall Looking-glaſs, held in-a/conveni- 
ent poſtare to refle&@ to the eye what we deſired rodifcern, > 
6. Thatwhen the Air was ſo compreſsd,. as to. be crouded 
jato leſs then 2quarter ofthe ſpace it poſſe(s'd before, we tryed 
- whether rhe cold of a Linen Cloth dipp'd'in water wonld then 
condenſe it, And it ſometimes ſeemed alittle to ſhrink, but not (0 
manifeſtly 2s that we dare build any thing apon ic; We then 
tryed likewiſe whether heat would notwithſtanding fo forcible a 
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compreſſure dilate ir, and appacging 6s flame of a Candle to 
that part where the Air was penc up, the heat had a more ſenfible 

operation-then the cold had before:z. ſo that we.-ſcarce; doubted 
- but tharthe expanſion of the Air wouid notwithſtanding! 1 
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H inviceche Reader t: 
mole weighs EE at; char” 


Variagons are not 


breciſcly, 
chac 1 ſhall now: urge an That © the A 59s 
made ſufficieorly jeoes the main ching for which I bere alledge 
it; ſince by it 'tis evident, that as common Air whea reduc'd to 
half its wonted extent, Obcained near about twice as forcible a 


Spring as it had before ; ſo this thus- wars ks Air beiog further 
thraſt into balf this narrow room, obtamed thereby 2 Spring a- 
bouras ſtrong agaia '25 that it lag had, 2od-conle brrvgh four 
times as: ' as that 6f the common Aire. And there isno 
cauſe to doubt, char if we had been here. with a greater 


quantity'of Quickſibver 2nd avery ſtrong Tube, we might by a 
turther comprelſion of the. included: Air haye made it counter- 
balance thie'preffare: ofa fartallerand heavier Cylinder of wcr- 
| Cury. 'Fotino man perhaps yet knows how gear to an infinice 
compreſſion the Air may be Na of, if the compreſſing 9 
be comperently increaſt. So that here our Adverſar [Mop 
plainly ſee that-rhe Spring of the Air, which he makes ſo ſighs 
of, may-notunely be able wrefilt the: weight of 29, Inches, but 
in fomEicaſes of above an huadred Inches. of Qa ickfilyer, and 
hor wichouc the affiſtance of his F»»ic#/«s, which in our preſent 
caſe bas-nothing 'r0'do. - And to let you ſee. that we did not 
hk eoru tron Gronirnay; mention. the weighe of the in- 
oſpherical Cylinder as apart of the, weight refiſt- 
iſo Air, me will beret we pooh care, 
| Mercunal/Cylinder: of the Pipe was 
about an hundred Jaches high, ''2 \ fuck ar rhe open 
Ofc J whereupon (as we expect ) tlie ed roar inthe Tube 


En 


reciance'pall' op'the© armory, if the Mercuvial Cylinder be 
ove 29; of 30. Inches of Atercary. And therefore we thallren- 


berwixc the ſtrong 


— 


way an equality of force 18g of that com- 
preſt Air on the one part, and the cali Mercunat Cylinder, coge- 
cher with the contiguous dilared Air, on the other pact, | 
- Now, if e© what we have thus delivezed concerning the com- 
reſfion of Air-we-adde ſome- Obſervations concerning its ſpon- 
tcancons Expanſion; 'it will the becref appear how much the Phe- 
 #ewine of theſe Mercurial Pxperiments depend upon the; differ- 
ing meaſucesbffirength to be mer within the Ars Spring, ac- 
_ cording to its various ORE Buc, 
before Ienter upon this ſubjeR, I ſhall readily acknowledge thac 
I had not reduc'd.the.tryals.I.had made abqut meafuring the Ex- 
panfion of the Air to any certain Hypotheſis, when rhat ingenious 
Gentleman Mr, Riche»d Townely was pleaſed co inform me, that 
having by the peruſal of my Phyſico- Mechanical Experiments 
been ſatisfied that the Spring of the Air was the cabfe of it, be 
had endeavoured (and I wiſh in ſuch attempts other ingenious 
men would follow his example) to ſopply what I had omitced 
concerbing.the reducing to.2 preciſe eſtimate how much Air di- 
| ared of it {elf lofes af its Elaſtical force, according to the mea- 
faresof irs) Dilatation. He added, that he had begun to fer 
down what occarred ro him to this purpoſe in a._ ſhore Diſcourſe, 
whereof he atggrwards'did me the favour to ſhew me the begin-- 
ning, which'gives me a juſt Curiofity to fee ic perfeRed. . Bur,. 
ecauie Ineither know, por (by reaton of the great: diſtance Be- 
twixt;qur places of reſidence). have at preſent the opportanicy: 
toenquire, whether he will think fie to. annex his Dilcqurſe ro! 
our Appendix, or to publiſh it by it (elf, or at alls; anTbecauſe he. 
bach not yer, for ought I know, met with fit Gliffes tomake an 
any-thing-accurate Table of the Decrement of the force of dila- 


ted: | 
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Chap! er, 2s win writ- 
ck eegabon Rarefatin: denges I the-rather make men- 
tion of on-chis occaſion, becauſe when he-firſt beard me ſpeak of 
Mr. Townley's ſuppolitions about 'the: proportion wherein Air 
loſes of its Spring by Dilatation; he told me he had the year be- 
fore (and not long after the publication of my Paoumarica Trex 
on made Obſervations totheſame purpoſe, which be acknow- 

agr well nough wich Mr. Townly's Theory : And 

*T | \uthorwas pleaſed cocell me) ſome Tryals made 
about the ſame time by that Noble 7#:eſo and-<minent Mathe- 
matician the Lord pays a from whoſe further Enquiries iato- 
this matter, if bis occafions- will allow him to make them, the 


Curious may well hope for MOU very dccurate. 
A Table of the Rarefattiom of the ir. 


F DE ; 
| Al A, [1k ink Aba FEIT OI of the 
: , TN rhat containedthe ſame parcel Air, 
B, The heishe of the Mercurial Cylinder, that 
together withche Spring of the included Air. 
| ! LINE rbalanced the preflure of che Atmo- 
| T ſi ere. $4 ® 
LH Thonature of che Atmoſp lhe. 
D. The Complement of Bro 'C, exhibiting the 
kde ſuſtained by the included Air. 
" E, What thar preflure ph be according to 
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" Air-the 'Plainer, *ervill not _T apile: to. note Ge {is wg 
eſpecially rouching the manner of making the Tryalz which (tor 
thereaſons lacely- mention'd) we made on a lightſome pair of 
ſtairs, and with a Box alſo lin'd with Paper to receive the Mer- 
that mighr be ſpilt. And in regard ir would require a. vaſt 
_ few places procurable quantity of Quickfilyer, ro employ 
veſſels-of ſuch kind as are ordinary in the "Torrice/l}an Experi- 
ment, we made uſe of a Glaſs-Tube of about fix foot long, for 
that ons Hermerically ſealed at one end,ſerv'd our turn as well 
x5 if we could have made the f SAPAREus a Twb or Pond of 
yenty Inches deep. 
- Secondly, We allo provided aſlender Glaſs- - Pipe of about the 
igne(s of a Swans Quill, and open at both ends : all along which 
was xg a narrow liſt of Paper divided into Inches and half 


"Thrdy, This lender Pipe being thruſt down into the greater 
'ubealmoſt fill'd with Quickſilver, the Glaſs helpt co make it 
ſwell to che top of the Tube, and the Onctive getting in at 
lower orifice of the Pipe, fill'd it up till the Mercary included 
in that was near abouc a level with the ſarface of che ſurrounding 
Merewty in the-Tube, 
Fourthly, There being, as near as we could gueſs, little more 
- thenan Tach of the flender Pipe leſt above the ſurface of the re- 
UE Mercury, and conſequently unfill'd therewith, the pro- 
t orifice was carefully clos'd with ſealing Wax melted 
ich the Pipe was i alone for a while, .that che Air di- 
lated a little by-rhe hear of the Wax, might upon refrigeration 
be redu( cd eo its wonted denfity. And then we obſerv'd by the 
of the above-mentioned liſt of Paper, whether we bad nor 
included fomewhar more or ſomewhar leſs chen an Inch of Air, 
ad in either caſe we were fain to reRifie the error by a ſmall hole 
made (wich an heated Pin) in the Wax, and afterwards clos'd 
up again. | 
ey Having thus ines a juſt Iach of Air, we lifted 
| vp 
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lender Pipe'b y de es : ee. ate Airman wha Inch, 


ty, The Obferyations eHhacy Ghted, we preſently made 
ths Torrice lian Experiment with the above- mention'd great 
Tube of fix foot long, that we might know the height of che 
Mercurial Cylinder, for that particular day and hour "which 
height we found ro be 29 3 Inches, © 
Seventhly, Our Obſervations made after chis manner furniſh d 
us way the preceding Table, in whih there would nor probably 
been found the difference here fer down berwixr the force 
otte Or when expanded to double irs former dimenſions, 
and whit chat force ſhould have been' preciſely according 'to the 
Theory, bur that the included Inch of Air receiv'd ſome little 
acceffion during rhe Tryal; which this: newly<inencion'd diffe- 
rence making vsſi\pect,we found by replunging the Pipe into rhe 
ickfilyer,rhat the indlutedAir had gam'd aboot halt an eighth, 
we ghcRt to tiave come from ſome litlencrial babbles in 
ceQuickſttver,contain'd in the Pipe(ſoedfieisit in ſachnice Ex- 
veckmings to miſs of exatneſs.) We try'd alſo with 12.Inches 
of Air hat up to be dilated z bur being Sed hindred by fome 
unwelcome ayocations to proſecure thoſe Experiments, we ſhall 
eMewhere; out of vther Notes atid 'Tryals (God permiccing) ſet 
down'fotne other accurate Tables c ing this matter, By 
whidh poſſibly 'we may be affiſted to reſolve whether the 41- 
ewvſphere thonld'be look'd upon {as it uſually is) asa limited and 
bounded Portion of the Air ; -or whether we ſhould in a ftriger 
ſenferten we did before, uſe the A1mſphere 'and"Arveal part of 
die World'for almoft equivalent terms or elfe whether we 
fhould allow the word Atmoſphere ſome orher notion in relation 
ro its Exrent and Limits; (tot as to'its Spring and 'Weight,cheſe 
Experiments do not queſtion, but eyince them.) Bur we are wil- 
ling,” aswe ſad, 'to'referre: theſe” martersto'our Appently, = 
l 


 _ viltchanror yregalt a manner of ſpeaking oE-vhe Furtad 
4 uf {þ i Ay he mean rime (to retura- ro-our laft-mentiond 
ol EST Je ;that ſo little a variation'may- be/in. great 
Ren indo raj ooo bar 
it to ſomething of ine- 
the Ep" of is 


wha che” Ditatarion was gren 
fopr times irs firſt exrenr,' 
pear at; Aaches, differ'd nor 2 quarter 
ſhould have been according ro Mathematical al thy we 
Portio ; Fay ſacable- enough to what might be: expeted, 
toaiow-usto make-this refleaion opog che whole, That jenging 
ther or! o the” intimated Theory wilt bold exaQtly, (for about 


| 'Fhid above, 1 dare determine notbing reſolutely rill all I 


ave | re 1er conſidered rhe matrer) yer ſince che lach of Air 
ke no orher row 


0 ore AER theo thie re 
vedin's' and fince alfo rhis Inch , in are prone wo ro twice 


Cpl ot dimenſions,” was able with the 'help' of Mercural 


counterpoiſe:the weight of the 
noſphere, w ies the weight of the exrertal Air gravicating | 

v yperithe jereſtagnine. Mercary was able ro impel-up'intorhe Pipe, 

faſtay above ewenity eight Inches of Mercury when che'inter- 
wi Air Aathng expanſion had its Spring roo far debilitated 
mike any-confiderable C1 ſay confiderable, for it was not yet 
dited "ior" ro ' make ſome}: refiſtances ſince, E-fay; theſe q 
| are fo; the free Air here Rn appears to'becalnoſtas L 
bt ol © omtoteſ by the weight of the igcumbenr Air av-it * 
oltbe by the Weight of a Mercurial Cylinder of twen ry eight ; 
r thirty Inches z and conſequently is not in ſuch a tate of 

- *Rxiry and freedom as men are wont to imagines and aQs like 


204 al Agent, the decreement of whoſe force holds a 
: 3 ricer 
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7 DpO! tion to its increaſe of dimenſion , then has been 


-. I moſt nornow'ſtand:ro propoſe the ſeveral: refieRions that 
may be made upon the foregoing Obſervations touching the 
Compreſſion and Expanſion of Air z partly becauſe we could 
ſcarce ayoid-making the Hiſtorical part ſomewhat prolix ; and 
partly becauſe I ſuppoſe we have already ſaid enough to ſhew 
what was intended, namely, that to. folye the Phenomena there 

isnot of our Adverſaries /Hypotheſis any weed - the evincing of 
which will appear to be:of no ſmall moment in our preſent 

Controverſte, to him that conſiders, that the two maine 
things that induced the Learned Examiner to rejeR our Hypothe- 
þ are,that Nature abhors a Facu#m,and that though the Air have 
ſome Weighr & Spring,yet theſe are inſufficient to make out the 
known Phenomena; for which we muſt therefore have recourſe 
to his Fanricelms. Now as we have formerly ſeen, thac he has not 
fo ſatisfaorily diſproved as reſolutely rejeQed a Yacuum, ſo we 
have-now manifeſted thatthe Spring of the Air may ſuffice to 
perform greater things then what our Explication of the Torri- 
ceflian Experiments: and thoſe of our Engine obliges us to aſ- 
cribe to ir. Wherefore fince beſides the ſeveral difficulties that 


riſtotle or the Peripatetick Schools, will hardly 
befis which, befides that it is very intebigible,is now 
ficient, only ro imbrace a Dodtrine chat ſappo- 
ſacha rarefaQion and condeo(ariqn, 25. many famous Natu- 
ralifts rejeRed for irs not being compreheaſible,even when they 
_*xnewot-no other way (that was probable) of ſolving the Phane 
Wont to: licated by.it. 


. Lo 4 
®.. 


The IIL. Part, 
wherein what is objected againſt Mr. Boles 


\ - Explications of particular Experiments, 
rt | is /an{wered.. 


=—_ MN D now we are come to: the third: and 

Fi} laſt Part of our Defence; wherein we are 
ro conſider whac our Examiner is pleas'd 
ro objec againſt ſome paſſages of our 
Phyſicho- Mechanical Treatiſe, But though 
this may ſeem the only part wherein I am 
particularly concern'd ; yet. perhaps we 
hes ot TOE IRTIG ſhall find ir, if not the ſhorteſt, at leaſt che 
eaſieſt, part of our Task. Parth, becauſe our Author takes no 
exceptionSat the Experiments themſelves, as we have recor- 
ded them (which from an Adverſary, who in ſome places ſpeaks 
of them as an eye-witne(s, is no contemptible reſtimony char the 
matters of hoes he: been rightly delivered -) and partly, becaule 
there are divers: Experiments which, together with their Ex- 
plications, the Examiner has choughr fit to leave untouchr, 
and thereby allows us todo ſo too: and partly alſo,. becauſe that 
(as to divers of thoſe Experiments upon which he animadverts) 
he does not pretend to ſhew that our Explications are ill deduc'd 


@rincongruons toour Principles 5 but only that the Phenomena 


beexplain'd either better or as well by his Hyporbefis,where- 


of 


I 


ah. es 


of be «ſuppoſes himſelf to have edemonſenes the cruth together 


has K & bt ht Chapkers 45, © $a that after 
rhe Hyporn fir 'we maintain, and 
imaginary Fania ; it will nor be re- 
ch pas | mine bis particular Aſſer- 
-and*Explicarions Which Advertifethebe we hope the 
Reader will be apap to bear in mind, and thereby ſave himſelf 
and us the trouble of a great deal of unneceſſary repetition, 
W herefore preſuming he will do ſo, we ſhall not tay to examine 
the firſt and ſecond Corollaries, which in his 17. Chapter he an- 
nexes to the manner of emptying our Receiver by our Pump, 
Neither ſhould we ſay any thing 3s to bis third and laſtCorollary, 
bur that we think fic to defire- the Reader to take notice, that 
according to what he teaches in that place, the more the Air is 
rarefied, the n more forcibly it is able to contra it en. 


4 ue of our 1. and 2; Experiments. 


And 6 ITY now to his F) Chaj pter, which he intitles De 
Experimentls Bojleanis, we ſhall find rd to what we lately 
noted, that againſt rhe Firſt Experimenr he objes nothing ſave 
that, if one the Fingers be applied rotbe Orifice of the Valve 
when the Pump'is freed from Air, the Experimenter ſball feel to 
bis.pain that rhe Sucker is nor thruſt avach by the external Air, 
but, as the Finger, drawn'inward by the'internal, - -Bue this Phe- 
nomenonotthe rn, of the: Finger ima'2 Cavity, where it 
finds no.refiſtance,'h ing been/formerly accounted for accor- 
ding to'0ur Hypotheſis,we ſhill norneed/torepeaxtour Explication 
of itz_ though this miſtaken Phenomenon ſupplies our Adverlary 

ith diver Fob f towing Joo mmoos=agrg and indeed with a 
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i, re ied bore Els: ;Feriowill nor al- 
| Neheptes at he'adds upon this” Ta Boce ofſe diſcri-' 
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| t adpzfronern, preſiio aurem minime , ſince to ſay ſois 
"Mme, not to Prove. | 


The 3, Experiment. 


' What our Author would except againſt che 3. Experimenthe 
onphr to have more intelligibly -expreſt : For whereas gfa Diſ- 
courſe wherein I dehver feyeral parricalars, be onely ſayes chic 
 Nulatenm{atwfacit,utlegenti confabit , 1 would not do the Rea- 
der che mjucy'ro ſaufpeR bim of raking this proofleſs Aſſertion 
for a rational 'Confararion's eſpecially ſince upon the review of 
that third Experiment I find nothing that agrees. not with my 
_ Hypotheſis, however it may diſagree with the Examiners, Bur, 
_ toconfider the Explicarion be- fubſticures in the room of our 
DoRrine, which he rejeRs, he gives it us in theſe words, Hoc 
quoy; Experimentum principis noſtris optimt convent:Cum enim per 
_ iam Emboli deprefcionem” a#r in cavitate brachii tncluſus ſeparetur 
ab rode brachio, deſcendatq; ſimul cum Embolo (mi de aqua ſimul 
tum argento'tvo deſcendente capite decimo tertio vidimms) fit ut in 
mtailla deprefiiont,' nove ſemper ab acre ills arſcendente ſuperſicies 
mul & extendamur, ut ibidem de aqua eft explicatum : 
q; aqpt facile diripiantur &f extendantur hujuſmodi ſuper fi- 


- 


efSionis ac initio, miram non eſt quod eadem utrobiq; 
" By which chongh he ſeems to-intend an Oppoſition to that 
_ parrofthe (third Experiment which 1 oppos'd not againſt his 
archar of ſome learned Vacuiſts : yer (not to mention 
that he ſeems rohave ſomewhat miſtaken my ſenſe) he offers 
dothing at all to invalidacemy inference againſt themzbur inftead 
thot higdifproved Hypotheſis, and is/either infaristaRtory 
cording to that, or elſe diſagrees with whar himſelf hach 
zht us bac lirile before. For tis evidentthat the more rhe 
icker is deprefs'd, the more the Cylinder is exhauſted of _ 
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And inhis third > pry la nya lately defired'tbe Reader 

to obſerve) ſpeaking of the Air in-the Receiver (and the caſe is 
the ſame with the Air in the Cylinder) be affirms more then 
once, Es magis extendi ac rarefiert airem relitium, quo plus indc 
exhauritur, *maſoremque- proinde ac wirere vim ſeſe contrahendj_ 
Whereas here he would haye us believe, that the litcle internal 
Ar that was in the Cavity of the ſhank of the Stop: cock, does 
as ſtrongly retraR the Sucker, or, which in our caſe is all one, re- 
fiſt irs depreſſion, when the Sucker is yet neat the top of the Cy- 
linder, (and conſequently when the included Air is bar alittle 
dilated) as when the ſame Sucker. being forced down to the low- 
er part of the Cylinder, the ſame portion of remaining Air muſt 
be exceedingly more diſtended. 


The 4+. Experiment. - 


In the Fourth Experiment, couching- the ſwelling of a 
Bladder upon the removal of the ambient Air z and proportiona- 
bly ro that removal our Author objects nothing againſt che Ex- 
plication we give of it by che Spring of the Air included in the 
Bladder, 2nd diſtending it accotding as the preſſure of the ambi- 
ent Airis weakned, But he endeayours alſo to explicate it bis 
way, tO which he ſayes this circumſtance does excellently agree, 
that upon the regrels of the external. Air into the Receiver, the 
cumid Bladder immediately ſhrinks, becauſe (ſaich be) by ſuch 
ingrels of the external Air, the Air inthe Receiver, which drew 
the fides of -the Bladder ;outward from the middle of it, is re- 
lax'd. Which Explication whether ic be more natural then 
ours (that aſctibes the ſhrinking of the Bladder to the preſſure of 
the Air thar is ler into the Receiver) let the Reader judge, who 
has conlidered what we have formerly objeRed againſt the Exa- 
TIE) Fouxiculw, and the Relaxation of it-upon the admiſſion 

As for the reaſon likewiſe he adds, 'why a perforated Bladder 
does not alſo ſwell, namely, that by che bole, bow liccle ſorver, 
| che 


q 737). 
theinclu ed Airis ſuck'dout-by the rarefi'd ambient, we leave 
Pe? rhe/impartial Reader to:confider whether is the more genu- 
ineExplicarion, either ours (againſt which he has nothing to ob- 
je) or his, which. ro make clearly our he ought (according to 
what we formerly noted diſputing againſt his Funiculw) to ſhew 
- us what kind of ſtrings they are; which though, according to 
bim,ſtrongly faſtned co the infide of the Receiver and the ſuper fi - 
ces of the Bladder, muſt draw juſt as forcibly one as another, how 
long ſoever they be without the Bladder in compariſon of choſe 
tharwirkinche'Bladder draw ſoas to hinder the diduRion of its 
5s. For” Experience ſhews, that in a perforated Bladder the 
kles continue as if there were no drawing at all. 
And though he could deſcribe how ſuch a ſtring may be con- 
cents i hgh "Explication will have this advantage in point of 
Pri above his, That whereas he denies oot char che Air 
b s'Spring pour Weight, as wEdeny his Fenicalze to have any 
other 'then an-1maginary exiſtence; and whereas he acknow- 
ledgesthar by the Inſtrument the Air about the Bladder is ex- 
hauſted; to ſhew that there needs no more then char, and conſe- 
quently:rio-Funiceles, to: draw aſunder the (ides of the Bladder, 
[- canconfirm:odr Explication by the formerly-mentioned Ex- 
eriment.of the ingenions Peſcha#,, who carrying a flaccid Foot- 
| Ilfrom-the botram to the top of a high Mountain, found it to 
{melbproportionably as he:aſcended, and as the weight and preſ- 
ſate ofthe ambient 'Ait decreaſed, and likewiſe 0 ſhrink again as 
he deſcended, And yet in this caſe there, is no recourſe to be 
had fo-a Fwniceslw of violently-rarefi'd Air to draw aſunder eve= 
19 waythe- fides of the Foot-ball. But however the Examiner 
will be-ableco defend his plication it may ſuffice us that he 


evPn cow gel againſt oars, - 
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* - pint cauſe we e affign of the fifch Experiment he like- 
mate nothing; bur onely aſcribes the breaking of che Blad- 
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(74); 
der to the felf-contraQion of the rarefid Air: in the Receiver, 
And therefore referring the Reader ro what we have newly (aid 
about the laſt Experiment, we will with our Author paſs over the 
fixth'tind feventh, to which he/hasnoquarrel, and proceed to the 
ei2hth,  HMITE 8-4 CUE 203215 45 Pt SHE 0) "FIS1 


p The 8, Experiment. 


_ This is that wherein we mention our having: broke a Glaſs. 
Receivery which was fiotiglobular;' by:the exhayftion of moſt of 
the inward Air, whereby its debilitared preflars became unable 
rorefiſtrhe unweakned preſſure of the oncwardAiriBur this Ex- 
plication the Examiner confidently rejects inthele words, At pro- 
fefts non uidunr credrbile, moll! imum hunc atrem tam vehementer 
vitruns (ranteprefertim craſciruding quante ibidem dicimer) undiq, 
fe comprimere”#t illud perfringat * 35 "if it were more: credib 
that the lictle Air within (which, -according to/ him; is/ſo much 
thinner the common Air ) ſhould'be able:ro at more powertul- 
ly. upon the Glaſs then the Air withour, which bimſelt confefies 
ro bea heavy body, and 'which-nor -onely 'ireaches rom: the fur- 
face of the Earthzto'the top ofthe higheſt Mountains; bur which 
(as:\may nvrt improbably be xgued from *whatiwe have elſe- 
where delivered)! may, for ought ws knowto che contrary, be 
heaped/npon the Receiver to the height 'of Come hundred: of 
>| Miles, niy,20 1 know novbow many thouſands, in al 
i * the' Atmoſphere be ror/a bonnded portion of the Afr, 

Azfor the Explication he ſubftirures in-theſe words, Yeris 
Rag; reſpondetur des fic fretfum effe iHud vitrimm,quia'per exhanſiit- 
nemillam latera tjuy vehementifs inrorfum. fot-attrafda, quam ut 
ob. figuram illam reſiſtendo minusidoneamreſt pert poturrunt. Cun 
enim incluſus der lateribus witri firmifiim? adhereat, nihil alizd erit 
diremillam fic exhaurire, quan ſatagere latera wvitri introrſum fit 
fere : By what we have already diſcourſed)abont the Funicelm, 
rbe Reader may ieafily diſcern. whari'is to/ be/anſwered, . Not 

des our Auchor here ſhew-ug any way !by which his —— 


\ E755!) 
firings ſhould take foch falt/bold of the fides:of the Glaſs, as to 
be. able co draw;them-cogetber notwithſtanding the reſiſtance 
ny find from-the cloſe mexur©d = oY cabe urghen. 
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4 he 9. Experiment. 


| OnExplication of he ninth Experiment he handles very ſe- 
verely : : for having briefly;recitedir, he: propoſes his ObjeRion 
zpainſtic cbs, 8e, profetio nims longd widetar hac & weritate rece- 
dere: por velimde folum ſatis refutart ; quid ſi tanta ſit preſſure 
airs fie per robum ilom in phialam deſcendentis, wt ip ſam phialans 
; oe beret profeFoinclaſam aqnam,' cut immergitur ill tw- 
{UA 4 emefratHtonem phiale commoncre, bullulaſq; in ea: 
 rxeirand, 6% ufcontiat, fiquis, inſufflunde periilym:-trbulurs. 
elioptirer-fic premas:/ As /ertmenieſt: aqui, aviegvam 
Pephials.atec rantiflem moveri 2:ut Oxperienni conflabit«. 
But, I do.confefs, I do tor all this think qur Explication mote 
we, be Ineticantdered:by our Author For: For: theiputting of 
igmotic Vialidurawps droked; wsdone ſas is cleantpuncit 
wan pes of our | Narrative} vponis particalait de> 
fign (as. indeed we tryed divers other things wich our-Engine, 
not. ſo, much ywickiimmydiare reference rothe'Spring of the Air, 
o make gle of ſuch; Tryalsi in ſome other of our Writings.) 
ndacarding! efgroadt Trfalmencidnedin the {atne Ex- 
ens oh 2T834omitteds 3 Bit; norwubſtandiog:this 
er/the adesotche Glaſs bemgtxpoledt6 the preflure of the 
Actodſphereybad that whole» prefſure-againft/them- befote the 
an (ji @ otrheReceivery fo thacebere needed:no fuch blows 
- Up of ra ron Anthibr..imagints, to: effect the 
Hreaning yUhe? einp-fathcienc for:thar-purpoſe; rbarqbe 
xeffitre 20 ainft} cies otic : was! thken off by the 
*xoauſtion of cheRecriver; ts mAbnee againſt the concave ſu- 
atoether: nertayes; 'thavLicerolawſmr/u- 


Pony: <4 pn nr mods frafts fine'\dulyai;fuiſſes 
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(76) 

phials. For, fince in ſuch caſes the Air (as we have often caught) 
is ſhar up with the whole prefſure-of the Atmoſphere upon it, it 
may almoſt as eafity\break- che Glaſsas iſic were unſtopr.'i' Ang 
accordingly we mention in the 36. Experiment che breaking of 
a thin Glaſs Hermetically:ſeal'd upon the receſs of the ambient 
Air. But, how confidently ſoever our Author ſpeaks, I thought 
fic to adde the word almoſt, becaule we obſervedin the 39. FEx- 
perimenc, that ſuch thin-Vials>(and ;rhick: 0nzs will not. break) 
2re ſubje&t-npon the withdrawing of.chie>\ambient-Air toxerch a 
licdle wherelykl the'Spriag'of che Air- within the -Vial- might ig 
fome caſes-(I fay, inſome).be-ſo far. weakned- as:not to be able 
to break ic, unleſs -affiſted\by:thepreſfare. of | the Armolphere 
wherewithnin-communicates.;:4nd+which, leans, » ye fre -Agd 
whewehe"YialdoesiaRt ly begin [0 BreaR;: th purſuing 

of rhe toward Aitupontbe yielding-AigHtichia o- 


Vial may helpto. thiow ap TT RR ©) 6)als MF: forcibly 
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AldtheEnperictenenſines 1 tho 1 etch abde axclabrdy our 
Examiner leavin -uncenſured- is emu aduanceita the 
pon 1 ny on 'chiw 1 >ecgtk Th 15 0 801nn; 23d of; 
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Inlakid: we lets tainks when Wemads the: Tewrlcelien; Expeti- 
ment; weſhic op'the reftignaar:Merwry together with the Tube 
and the ſulpended Mercurial Cylinder-!{dbabour-2g;: Inches) in 
our Receiver,'thar'by drawing; off; and lettibg'in the Air at 
pleaſure-upon-the reſtagnanc: Mertury,-and conſequently! L weak” 
ning andincreafingirs preſſure; we'migli makefic more clearly | 
appear then-bichertd had|beea de by Bupetimeor;:thar che ful 
EIS Mercurial C mar range i we ofic depend: 
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| herealſo to his Funiculm, Yet two obſervations of ours he is 
pleaſed ro rake notice of. 
+Tbe firſt is, thar'though the Quickſilver were exaQly ſhut up 
inro our Receiyer-afcer/ the manner newly declared, yet the (ul- 
pended Qaickfitver did not deſcend: whence having ſaid that 1 
argue, that it is now ſuſtained not by the Counterpoiſe ot che 
Armoſphere, but by the Spring of the Air ſhuc up in the Recei- 
yer, he ſubjoyns onely this, Sed refFius ſane infertur, Cylind. um 
Hun nibil thidem anteapreſtitiſſe.» Bur whether this be not gr4- 
mdifunrwe leave the Reader to collet from what we hive tor- 
 merly diſconrſt in the-ſecond Part of this Detence of the Sp:ing 
_ ofthe Air'xeſpecially from that Experiment z by which it ap- 
mee 'That Spring may ſuſtain :a far higher CyLader ot Quick- 
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--Ireche ſecond Obſervation he mentions of ours, he ſummarily 
recites our Explication of the deſcent and aſcent of the Mercury 
in-the Tube, by. the debilicated and ſtrengrthned Spring. of the 


— _ Ajr,z-Burowithour: finding faule with our application of that 


principle tothe ' Phenomena, he (ayes that he. has ſufficiently re: 
tutedrhe principle it ſelf in-che fourth Chapter, (which how we ll 
he has done we have already ſeen) and! therefore explicares the 
matcer rhus:; Dico#gitur (ayes he) ergentum per itllam exhauſtin- 
_ wemficinitubs deſcendere, quod deorſum traba'ur ab azre qui incum- 
bitargeno.reflagnanti 5: fiquidem incumbens ille air jam per :16xhau- 
ftlirzemi walde'rarcfatt we er extenſus, ſtſe uehementer contrahit, & 
rontrabends conatur etiam ſubjeitum fibi argentum reſtagnans & ſus 
waſculo elevare,uwndefit ut(argento illo reftagnante minus jam gravi- 
tante in” fundum [ui vaſculi) argentum quod eſt in tubo deſcenaat ; 
1n7perſe pate: Adeoq; mirum non eſt, quod, ingretente poſtea acre 
externg, ratſam arecntur! «ſcendat,. cum per illum ingreſſuns 145 1lla 
| fedlevanil argenturs reſtienans debilitetur. + But this Explicar11n 
ſuppoſing ſuch a ; Funicwlxe: as we have already ſhewn tobe bur 
fictitious, the:Reader will eaſily gather wht is.c0 be judged of 
ifrom whathas been.already delivered. :W.berefore-Fthall.one- 
Aſubioyn; that by this Explication, were it: admitted, there is 
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onely an account given of: that part'of our. ſeventeenth Experi- 
ment which relates to the deſcent of the Merc#ry below ics 
- wonted height, andits re-aſcent tot, ' Buras'for our having, by 
the forcing in ſome more Air into' the Receiver, .impell'd che 
Quickſilver to a confiderably-greater height then 'cis wont to be 
ſuſtain'd at in the Torricellian Experiment, I conte(s I underſtand 
not how the Examiner gives an account of it 4» the following 
words, (which are immediately anriex'd ro thoſe we laſt recited 
ot his, and which are all that he employes:to explicate this no- 
table Phenomenon) Atq, bins etiam redditur ratio alterize qurd ihi- 
dem queq; notatur, nempe quod per wielemtam intrufuontm airis ex- 
ternt in Recipientem, aſcenderit argentum notabiliter ſupra aigitos 
29%, Nam ficst per extrattionem aeris argentur infra ftationem dc- 
trahitur, fic etiam per intrufionem novi ſupra eandem elevabitur, 
For in this paſſage 1 ſee not how he himfelf does not: rather re- 
peat the matter of fac, then give any accouat how1t is perform'd. 
And if it bealledged on his bebaif, Thar according to his princi- 
ples it may be (aid rhac,upon the preflare-of the adventicious Air 
upon the reſtagnant Meren'y, the Funicelzsin the Tube, that was 
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not able before to'drawic/up above 2:94; (Inches, is now enabled 
ro draw ir up higher, 'I demand upon whar- account: this new 
Air does chas preſs againſt che reſtagnant:Mercavy, and-impell up 
and ſuſtain thac in the Tube. - It will nor-be ſaid char 'ris by-«irs 
. weight} for'as much Mercxyy as may be. thav-impell'd;up above 
the vfual tation" will weigh a'\grear many tithes more--chen che 

_ Airforc'd into the Receiver. - And rheretoreit remains thac the 
_ additional Air counterpoifes'he additional Merezry by-its Spring. 
And if we conſider withall,-rhat chere's:no: reaſon; to doubc, 
(eſpecially cofifidering what wer have: formerly delivered upon 
tryal rouching the power of compreſtiAmco impeliyp Quickfl- 
ver) butt thar, had we nor been afraid-oftbreaking: our. Veſſel,” we 
might by forcing more Air inco the :Receiver -have impell'd ic 
up to the top of re Fube, and kepr ic there y we: ſhall ſcarce de- 
ny bur tar, ſuppolſig chere-could be av ſuch 2Fanics/as:a5 our 
Exarviner's 9#r6r4nramre7 6; the prefſbre:of Nr TN 'Air 
"Ip alone 
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aloge'might ſuffice td keep a correſpondent Cylinder of Mercury 
ſuſpended : | and_that without- any attraftion of the reſtac nant 
Mercury by 4 Funiculns of yiolently-difliended Air in the Recei- 
ver, the Quickblyer. inthe Tube-may be-made to reſt at wy 
height greater or lefler, providedit exceed 30. Inches, onely be- 
cauſe ies weight 15 juſt able to counterbalance the preſſure of the 
contiguous Air, _ y ; 
I know not whether I may not adde (to expreſs an unwilling- 
- neſs co'0mit what lame may. think- proper to do my: Adverlary 
right) that it may be ſaid for the Ex2miner, that he in che 11. 
page; ackhowledging with a5 a power:in the Air to recover its 
dueextenfon if it becrouded into leſs room then its diſpoſition 
requires3: a man may-from that principle ſalve the Phenomena in 
queſtion by ſaying, that the Air in the Receiver being forcibly 
canpreſt þy-the;18trufion of freſb Air into the ſame veſſel, does 
by its «pdeavourte recover its due expanſion preſs upon the re- - 
Ragnant Aferowry, and force up ſome of it into the Tube. But 
this Explicatioo, though ic agree wich-what the Author teaches 
in a place yery. diſtant from his- Notes upon our 19. Experiment, 
aow under debares yet Rill; "tis nor clear-to me bow, by what he 
fayes intheſe Notes, the- Phavomengs 15 accounted for as the 
word Hing imports it to be. But otherwiſe I need not quarrel 
with the Explication, fance without recyrriog to the Faniculas 
4or:theſuſtaining of the additional Mercary, the ſolution of the 
Phenomenon is given upon the ſame principle that I employ, 


The 18. Experiment. 


- :Qur Examiner in his Animadverſiog upon the 18. Experi- 
ment,:having recited my ConjeQwe art the cauſe why a Cylinder 
of Mercwty did in Winter riſe and fall in che:Tabe, {ometioes as 
Water.15S-wont to do in a Weather-glaſs, according -tothe: laws 
of heat: ſometimes quite cantrary thereunto z adds, 
3 h overthrow our Hyps- 
the and clearly ſhew that che 
TENN : Quic k- 
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- Quickſilver is not ſuſtained by it: Nam (ſayes he) ft hic ab co ſu- 
ſtematum fuiſſet, debuiſſet potins frigidiore tempore aſcendere quam 
4 ſcendere, e0.quod air tunc multo denſior eſſet & gravior. 1taq; nou 

ſuſtentatur argent; ab airis #quipondio,ut aſſeritur, And by the (ame 
Argument be concludes againſt the Mercury's being ſaſtained by 
the Spring of the Air, But in his Animadverſions upoa this 
Experiment he ſeems to have been too forward ta reprehend, 
tor he neither well confates my Conjecture, nor ſubſtitutes (o 
much as a plauſible one in the ſtead ot it. And as to his Objei- 

on I anſwer, pope EL 
Fiſt, Thar it doth not conclude: becauſe that as ſometimes 
the Quickſilver in che Tabe did riſe in warmer, and tall in colder, 
weather; (oat other times it did rather emulate the aſcent and 
deſcent of water ina Weather-glaſs. | 

Secondly, Though ir be true, that Cold'is wont-to condenſe 
this or thar parcel'of Air, and that a parcel of Air may be made 
heavier by Condenſation; yer. that isin regard of the ambient 
Air that retains its wonted laxity, in which the condenſed Airs 
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weighed,” But our Auchor has not yet proved, that in caſe the 
cold'of the Winter ſhould condenſe the whole incumbent Acmo- 
ſphere, it would' then pravirare' ſenſibly 'more upon the reſtag- 
nant Quickfitver then before: | As a Pound of Wooll will noc 
ſenlibly vary its weight,” chough the hairs whereof it is com- 


poled be made to lye ſom 


®, 


ſer, 067+ } 2873. 019150477 $6144 2:lt acngt ns; 

Ang, thirdly, this ObjeRion does as little agree with bis 
Dyarine as with my ConjeQure + For in the 50. page, where 
ne gives us an account according to his principles of the riſing and 
falling of water in a Weatber-glafs, and: compares it with the 
ſuſpenlon of Quickfilver, be:tells us, inc fit quod, contraZto hoc 
feniculs per frigus, aqui ia tempore frigide aſcendat; deſcendat an- 
rem tempore caliae; eoqued per caloremfunicalus ille dilatetur, SO 
thar, 'accorging tothe Examiner -bimſelf, che Quickſilver onghc 


to have aſcended in colder;: and: deſcended in-warmer,. weather: 


Now,al though I propoſed my choughes vt the” difficulc 7hene- 


menon 


etimes in a looſer, ſometimes in a clo- 
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ia (8x) 
wenen under conſideration buras a ConjeRnre, and- therefore | 
ſhallbe ready to alter them, eicher upon further diſcovery, ot 
better information z yet I ſee not why ic ſhould be poſt-poled to 
the Examiner's, who, though he rejeRs our Explication, ſubſti- 
rutes no other then what may be gathered from theſe words, 
Bo certe now dubito quin dentur hujuſmodt occulie cauſe, quibus 
funiculus ille ſubtilis, quo in tubo ſuſpenditar argentum (ut diitum 
eſt capite decimo) modo producatar, modo abbrevietur, &rc. ficqs «r- 
gentum nune demittat, nunc elevet. For, ſince we have made it 
probable that the copious Fumes, ſometimes ſuddenly aſcending 
into the Air, and rolling up and down init, ſometimes ſenſibly 
altering (if good Authors may be credited) the refraRion of ir, 
and fince ſome other cauſes, mentioned in our eighteenth Expe- 
riment, may alcer the denſity and gravity of the Air that leans 
upon the reſtagnant Mercory ; I ſuppoſe the Reader will think it 
more intelligible and | jc pans that alcerations, other then choſe 
produced by heat and cold, may happen to the incumbent At- _ 
moſphere, which freely communicates with the neighbouring 
Air, and may thereby become ſometimes more ſtuffe, and ſome- 
times more deſtituce of adventitious Exhalations ; then that 
ſuch changes ſhould happen to a Funicslns included in Glaſs, 
which according to our Author is impervious to the ſubtileſt 
ſears tha are,, and concerning which he offers not ſo much as 
a ConjeQare upon what other account it can happen to be ſome- 
times contracted, and ſometimes ſtretch d. 


Fhe 19, Experiment. 


Upon this the Examiner has onely this ſhort Animadverfion, 
In decime none oftendit aquam todem moao per exhauſtionem Recipi» 
emy deſcendere, quo in precedente deſcendere oftenderat argentium 
whoum ;, cujus cam eadem fit ratio, non eff cur amplins ei ft aMINS. 
la which words face he offers nothing, new or peculiar co ſhew 
any incongruity in our Explication to our priaciples, which agree 
very welb with-the new ? GO the Experiment z- we are 

content 


IV 
DJ 
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content to leave: the Reader to judge 'of the Hypotheſes them- 
ſelves, which of the two is the more probable, eicher ours, that 
onely requires that the Air in the Receiver ſhouid equally reſi 
a Cylinder of Water and of Quickfilver, when their weight is 
but rhe ſame, though their altitudes be not z or the Examiner's, 
which ex3Rs that (according to what we formerly elſewhere no- 
ted) Bodies of ſuch differing nature and texture as Quickſfilyer 
znd Water ſhould need bur juſt the ſame weight or ſtrength to 
rarefie them into a Funiculns, | 


The 20, Experiment. 


In his Exames of this Experiment our Author makes me in- 
fer from the Phenomena he repeats, that not onely the Air, but 
the Water alſo has a Spring. Bur though I ſuſpeR nor that he 
does wiltully miſtake my ſenſe, yet by' what I write in this and 
the following Experiments the Reader may well enough per- 
ceive, that I ſpoke but very doubrtully of a Spring in the water ; 
nay, and thar I did in the 154. page exprefly teach, Thar the in- 
rumeſcence of ir might (ar leaſt in great part) proceed from that 
_ of the ſmall parcels of Air, which I thought ro be uſpally har- 
boured in the body of that liquor. eng EY 

But whereas I aſcribe the appearance of the Bubbles in the wa- 
rer to this, that upon the exhauſtion of ſome of the Air incum- 
bent on the water, the preſſure of what remains is much de- 
 bllicared, whereby the little Particles of Air lurking in the Water 

are allowed to expand thentſelves into bubbles ; he re- 
ws: jeRs chis Explication as manifeſtly falſe : Nam (ſayes 
he) fb ita fierct, deberent profetFs hujn[modi bullule non e 
fundo vaſes fic aſcendere, (utitam in hoc quam in ſequentibus expert- 
mentis in quibus de iſtis bullis agitur ſemper aſſerttyr) ſed e ſuperiore 
parte aque,ubi minus premuntur,ut per ſe eſt manifeſtum. Bur why he 
ſhould be here ſoperemprory 1 confeſs I do nor, for all this Ob- 
jection, yer ſee : For in the bottom of the nexc page he ſayes, he 
will not deny bur that Aerial Particles latirant in the other pay 
0 


_ ($3) 
of the water (he had betore ſpoken of the bottom of ir) may be 
. exrended:into babbles-by. his way of RarefaRtion, And that wt 
particularly mentioned the riſing'ot bubbles, even from the bor: 
rom of the water, was becauſe that circumſtance ſeem'd to de - 
ſerye a peculiar note 3 and not (as he ſeems to imagine) as if the | 
bubbles did not alſo riſe from the ſuperior parts of che liquor, 
fince we did take notice of it about the middle FE 
of the 149. page. And we often in this and Eos my rig: 
the following Experiments obſerv'd, that the (ge, —44d his 57- 
aſcending bubbles grew bigger the nearer they /74:/cence was (0 
came to the rop. Which agrees more clear- 51... "5. a. 
' Iy with our Hypotheſis, wherein their conſpicy- alſo, — The zffrve- 
ous ſwelling as they aſcend is attributed more rag ny rare 
tothe leſſening of the preſſure of the incum- DG. anleſi ah : 
bent Air chen co the decrement of the 
weight of the incumbent water, (ſince when the ſurface of this 
liquoris lean'd upon by the Atmoſphere, the aſcending bubbles 
ſcarce ſenſibly increaſe in Veſſels no deeper then ours) then with 
the Explication which the Examiner gives in theſe words, Re- 
ſpondeo, aquam per illam airis exhauſtionem non ſponte ſic aſcendere, 
ſtd ſurſum wviolenter trahi, ac elevari a rarefadto illo aire ſeſe contra- 
bente, Quemadmodum enim aqua aliqualem patitar compreſSionem (nt 
experiemia conſtat) ita & aliqualem quoqz hic patitur,diſtenſtonem. 
Atq; binc clart patet, cur potius a fando vaſis quam 4 parte aque [u- 
periore oriantur huju{ſmodi bulls. Cum enim wvehemens ilta ſuctio 
conetur aquam a funds phiale elevare, naſcitur ibidem ſubtilis que- 
dem materia que in builas converſa ſic aſcendit, uti capite decimo 
quinto.1n quarto Experimento dittum eſt. For, whatever he may 
think, it does not; hence fo clearly appear how the. endeavour 
onely of che Faxicylus ro draw up the water tromy the-bottom of 
the Vial, re which, . that endeavour notwithſtanding, it remains 
contiguous, ſhould-generate in ſome parts of the bottom of the 
Glaſs, and not in others, ſuch a ſubtil matter as he tells us of. 
And 1 ſuppoſe the Reader. will, as well as I, with be bad more 
incelligibly declared how this range generation of ſubr;] marter 
vs -” ES: 
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AE hf (84) 
comes to be effected, And bp me it will likewiſe be ex- 
eQed that he alſo declare, why both in our cafe and in the Tv. 
ricelliap Experiment the bubbles grow ſo mach larger by being 
nearer the top ofthe liquor z if, as he rejes our Explication of 
this Circumſtance, the effe& of the fuRion he ſpeaks of be preat- 
er upon the lower part of the liquor chen the upper, to which 
alone neyertbeleſs his F#»icslss,that is ſaid ſo to draw the liquor, 
15 contiguous. : 
Our Author makin? no particular ObjeRion againſt the 10, 
following Experiments, we alſo ſhall paſs chem by, and fall with 
him upon the conſideration of the 3t. Experiment. 
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The 31, Experiment. 


Upon this our Author having reciced our ConjeRure at the 
cauſe why two very flat and fmooth Marbles ſtick ſo cloſely to- 
gether,that by lifting up the uppermoſt you may take up alſo the 
lowermoſt,approves my way of examining that ConjeRure. But 
whereas I (ay that the reafon why, though cheMarbles were kept 
cogether by the I of the ambient Air, yet they did not fall 
aſunderin our exhauſted Receiyer, no not though a weight of 4. 
Ounces were hung ar the lower ftone,mighr be, chat by reaſon of 
fome ſmall leak in the Receiver the Air could not be ſufficiently 
drawn out : yer he rells us with his wonted confidence, Crrtum 
eſſe, ſententiam Hlam wel! hoc ſolo Experiments ſatis refetli, But 
poſſibly he would have ſpoken leſs refolutely, if be had made all 
the tryals about che adheſion of Marbles that we relate our 
ſelves to have made in the ſhort Hiſtory we have publiſh'd of Fi 
tdity and Firmneſs. Forour Examiner ſpeaks as if all that we 
aſcribe to the Airin ſuch Experiments were ro ſuſtain: the lower 
Marble wich che weight perhaps of a few Ounces: Whereas in 
caſe the Air be kept from gertiog in ar-all beeween the ſtones, it 
may (according to qur Hopetheþs) ſuſtain-a-Weight either: alto- 
getherqr well-nigh: equal ro thar'of' a pillar of Air as broad 2s 
the Baſts ofthe lower Marble, andas long as the ay" 

| 


high,or ro.the weight of a pillar ofQuickfilver of the ſame thick- 
neſs, and-abourt 3o, Inches:long; theſe two pillars appearing by 
the Torricelian Experiment to counterpoiſe each other. An' 
| therefore fiace in the ſeventeenth Experiment, when we had ex- 
hanſted our Receiver 2s far as we could, there remain'd Air 
enough to keep up in the Tube a Cylinder of about an Inch long 
of Quickſilver 5 and fance the' broader the contiguous Matbles 
are, the greater weight faſtned co the lowermoſt may be ſuſtain'd 
by the refiſtance of the Air, (asis obvious to him that conſiders 
the Hypotheſis, and as we have proved by Experiment in the 
forementioned TraR) it need be no wonder that the Air re- 
maining in the Receiver ſhould be able to ſupport the lowermoſt 
Mable; whoſe Diameter was near two Inches, and a weight of 
four Ounces, thoſe two Weights being inferior to that of a Mer- 
curial Cylinder of that Diameter and an Inch in length. And 
though it were not, yet we are not ſure that the Receiver was as 
well emptied when we made the 31. Experiment, as when we 
made the 27. And Gif my Memory does not much miſ-informe 
me) 'twas with the ſame pair of Marbles that inthe preſence of 
_ anilluſtrious. Aﬀembly of Firtzoſs (who-were SpeRtacors of the 
Experiment) the uppermoſt Marble. drew up the lowermoſt, 
though that were clog 'd with a'weight of above 430. Ounces. 

As for the account the Exam ner ſubſtitutes ot our Phenome- 
on, ] know not whether many Readers will acquieſce init : For, 
not to infiſtupon the ObjeRion which himſelt rakes notice of, 
thar according to him. the diſtended Air in- the Receiver ſhould 
draw aſunder the adhering Matblesz his Explicaction ſuppolcs. 
that there cannot:naturally be a Yecuum, whence he inters that, 
Neceſſe erat ut laps ile non aliter deſcenderet, quam relinquendo poſt 
ſe tenuem bujuſmodi ſubſtantiam, qualis 4b argento vive aut 4qia 
fic deſcendentibus relinqui ſolet, Bur whereas he adds, that che 
_ cauſe of the obſtinate adheſion we meet with in our caſe is, that 
facha ſubſtance is far more difficult to de ſeparated from- Marble 
then:from: Quickfilyer or any other kind of body , that Aſſer- 
tionis: precarious. And though Þ have. tryed. Experiments of 
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this nature with ſtones of ſeveral ſizes, perhaps an hungred 
' times, yet I never could find that by'their cobefion they woylg 

ſuſtain a weight greater then thar of a Pillar of the Armoſptere 
that preſt againſt che lowermoſt : Which 1s a conſiderable Cir- 
cumſtince, thar much better agrees with our Explication then 
our Adverſaries, And whereas he further ſayes, Unde exiftimy 
plant, ſs perfet?t complanata fuerint duo marmora ſic conjuntta, ita 
ut nullus omnino dir inter utrumq; mediaret, non poſſe ea ullis huma- 
nis viribus ab invicem divelli : I hopel need nor tell the Reacer, 
that whether or no this agree with whar he had immediately be- 
fore taughr of the ſeparableneſs of a ſubtil ſubſtance even from 
Marble, ſo bold and improbable an Aﬀerrtion requires the being 
countenanc'd with a much better proof then che onely one he 
ſubjoyns in theſe words, ti etiam confirmat exemplum qued ibi- 
dem adaucit Author de lamina enea, tabulz cuidam marmores ita 
adherente, ut & lacertoſo jwvenc, de ſuis viribus gloriante, non poine- 
rit per annulum centro epus affixum inde elevari, For ſure there is 
great odds betwixt the ſtrength of a man unaſſiſted by any En- 
gine, and the urmoſt extent of Humane Power. And indeed 
according to oar Hypotheſis, and without having recourſe to Na- 
rures dreacing of a Yacuwm, the cale is clear enough : For, ſup- 
poſing the Plate to be of any conſiderable breadch, the Pillar of - 
the Armoſphere char lean'd apon it, and moſt at the inſtane of its 
deferting the ſuper ficies of the Table all at once belifred up with 
It, may well exceed the force of a ſingle man, eſpecially in an 
inconvenient puſture ; fince by the coheſion of a pair of Marbles 
of abour three Inches Diameter, I did with my own hands cake 
up above a thouſand and three hundred Ounces. 


3 8, POPE, Se 


tot RE * Fi - cs 
= 


The” 32, and 33. Experiments, 


Agunſt our Explication of theſe two, which our Author ex2- 
mines together, he obje&ts nothing pecahar, but contents him- 
ſel to explicate them by his F##iculzs: Wherefore ncicher (hull 

2 need to. frame” any peculiar defence for ir; eſpecially it is 
Reader 
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( 87) 
Reader will be pleaſed to refer hither as much of what we op- 

'd to his Antmadverſion on the third Experiment as is juſtly 
applicable ro our preſent ' Controverſie, Our Author indeed 
endeavours to prove his Explication by ſaying, that the diſtend- 
ed Air in the exhauſted Cylinder draws up the Sucker with the 
annexed weight, Eodemfere modo quo videmus in cacurbitulis dorſo 
eerotantts applicatis, in-quibus, extinfta jam flamma, rarefattus ar 
ſe contrabens carnem tamwvehementer, uti videmnus, elevat attrahitq, 
intra cucn:bitulam, But that Phenomenon 15 ealil enough expli- 
cable inour Hypotheſss,by ſaying, thac upon the vaniſhing of that 
heat which ſtrengthned the preſſure of the included Air, the 
Spring of it grows too weak to reſiſt any longer the preſſure of 
the ambient Air z which thereupon thruſts the fleſh and neigh- 
bouring blond of the Patient into the Cupping-glaſs, almoſt at- 
ter the ſame manner as we formerly taught the Pulp of the Fin- 
ger to be thruſt into the deſerted Cavity of the Glaſs-Tube in 
the Torricellian Experiment, 


The 34, 35, 4nd 36. Experiments. 


To theſe our Author ſaying nothing but this, 1n his tribus ni- 
hil peculiariter occurrit bic explicandum, cujus ratio ex jam dittis 
non facile pateat 5 we alfo may be allow'd to pretermic them, and 
pals on to 
The 37. Experiment. 


Ot the appearance of Light or Whiteneſs, mentioned in this | 


Experiment, the Examiner conteſſes that we have affigned a 
_ cauſe probable enough, by referring ic to che vehement and ſud- 
den commotion of the included Air, And indeed though I do 
till look upon ſome of the things that I heſtcantly propos'd 
abour this difficule Phenomenon but as meer ConjeRtures, and 
though he annexes his Explication of ir z yet I ſee not bur char 
it is coincident wich ours, ornot better thea it, For, co what I 


had faid ofthe Commotion of the parts of the Air, be adds onely 
| | IN 
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in two or three ſeveral places their __s violently diſtended , 
which how it improves the Explication of the Phenomenon 1 do 
not readily ſee. And whereas he ſubjoyns, Exiſtime autem di- 
cendum potins candorens illam ee lumen quoddam reflexum, quam 
innatum, es quod (ut teſkatur Author) in tencbris non appareat, ſed 
ſoluwm de die aut accenſa candela : 1 preſume the atcentive Reader 
will eafily diſcern that his Opinion is mach-what the ſame that 1 
propos'd and grounded on the ſame reaſon. But the chief difh- 
culty in this abſtruſe Phenomenon, namely why we meet with ic 
but ſometimes, our Examiner's Explication leaves gntouch'd. 


The 38, and 39, Experiments. 


Againſt theſe our Author makes no peculiar QbjeRions. 


The 40. and 41, Experiments. 


But in his Animadyerſions upon theſe, having told the Rea- 
der that 1 ſeem to aſcribe the ſadden extinRion of the incladed 
Animals to the exceſſive thinneſs of the Air remaining in the 
Receiver, made by the receſs of what was drawn our, unfit for 
Reſpirationz be adds reſolutely enough, Yerum impoſirbile vide- 
Inr, ut hujuſmedi animalcula ob ſlum defeituns craffioris a*ris tam 
cito moriantwr : but gives no other reaſon then that they dye (0 
ſoon, which 1s no more then what he ſaid in the newly- cited 
words, and befides is grounded upon ſomething of miſtake. For 
. the Creatures he mentions were a Bee, a Flye, and a Caterpil- 

lar, and thoſe included tooin a {mall Receiver, which- could be 
ſuddenly exhauſted : and theſe indeed became movele(s. within 
a Minute of an Hour ; but thar Minute was not (as the word is 
_ ofrenusdro __ in Exglifh) a Moment, but the Sixtieth part 

of an Hour. And though theſe Jafes. did in ſo ſhort a time 

grow moveleſs, yet they were not ſo ſoon kill'd ; as appears by 

the Narrative. The fanguineons Animals that did indeed dye, 

were kill'd more lowly. And Iremember thac haviog purpo cl 
enquir 
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ro contigue under water ſo long, either by a pe- | 
culiarly- convenient Conſtitution of body, or by a gradual exer- 
cile. And Iam apr to think that he did, as men are wont to do, 
when be {aid two or three Minutes, mean whatjs indeed a much 
ſhorter time chen that when exaRly meaſured amounts to. For, 
having purpoſely made tryal upon a couple of Moles chat were 
brought me together alive, one of them included in a ſmall, 
though nor very ſmall, Receiver was becween two and three Mi- 
nures in killing z whereas che other being immediarely after de- 
rain'd under water did not there continue full a Minute and a 
quarter, before it fanally ceas'd from giying any figa ar all of life; 
By which tryal it may appear, char'tis not impoſhble that 'rhe 
want of Reſpiration ſhould diſpatch an Animal in as little time as 
is mentioned in the Experiment lam now defending. Aad in- 
deed our Anthor either ſhould have proved thar 'cis not poſſible 
forthe want of Air to deſtroy Animals ſo ſoon, or ſhould have 
given us ſome better account of the Phenomenen. For whereas 
e teaches us, that according to his Dodrine the lictle Animals 
above-mentioned were ſo ſoon Supe, of rarefattumillum at- 
rem ſeſe contrahentem extrati« ſit eorum halizus : I (ee not that 
hereby, if he explicare the Phenomenon otherwiſe then we, he 
explains it better z for be ſeems to ſpeak as if he thought this 
halitzs to be ſome peculiar part of the Animal in which his lite 
refides. . And beſides be ſeems not to conſider, that whereas, 
according to me as well as according to him, the Air contained 
ia the Lungs (ſuppoſing theſe Animelcula have any) muſt in 
Sreat part pals thence into the Receiver, (for whether that be 
lone by the Spring of che Air it ſelf, that was harboured in the 
Fj mm Lungs . 
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thor had more intelligibly deduc'd theſe Tragick Symptoms 
from his Afſamption, for the ſake of choſe thar are not Anato- 
miſts and Phyſicians enough co diſcern how his Fun:olw could 
produce theſe 'effe@s, ER 
* For my parr, as in the 41. Experiment I render'd my thoughts 
concerning Reſpiration but doubcingly, fo Fam yer unwilling to 
determine reſolvedlyin a macter of thar difficulty. 


| The 99, andy. Experiments, 


In his Examen of theſe two laſt of our Phyſico- Mechanical 
Experiments, the Author contents himſelf ro endeavour to ex- 
plicate the Phenomene recited in rhemby the contraction of the 
raref'd Air'z which,according tohiin,endeavours to draw up the | 
ſubjacenc water our of the Vial, whereby it vehemently diſtends 
the parts of 'that water, as he raught in the like caſe upon the 20. 
Experiment. But fincewve have already confider'd his Animad- - 
verhon upon har, although this preſumed diſtenſion of the water 
15 not viſible thar we have obſerv'd, whea cold: water, that has | 
been firſt freed from his interſpers'd Air, is put into the Recer 
ver, notwithſtanding that the Funiculw ſhould in that caſe all 
diſtend it; Weare ſo-afraid of tiring out the Readers-patience by 
the frequent repetition of the ſame things, that we will leave 
to-him to jadge which of the two Explications, the Examiners 
or-0urs, is to be preferred, without troubling him and our ſelves 
with defence of Accounts againſt which our Adyerſary does-ot 
bere make any peculiar ObjeRions.. And 
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am te bath been pleaſed to 
ul. *Explications, or againſt the Hyporbeſes that divers of them 
ſuppoſe: Wherein I have been the more- particular and prolix, 
becauſe I would willingly excaſe my (elt and others from the 
trouble of any more Diſputes of this kind, I hope there is not 
in my Anſwers any thing of Aſperity ro be mer with ; for I have 
no quarrel to.cthe Perſon of the Author, or his juſt reputations 
nor did] mtend ro uſe any more freedom of Speech in the an- 
ſmering his Objections, then his reſolute way of propoſing divers 
ofthem made it on choſe occafions' needful for rhe Caution of 
thoſe Readets who are not acquainted with our differing wayes of 
writing, and perhaps have not obſerved that ſome men are wont 
x0 confider as much what they'propoſe but with'aPerhaps,or ſome 
ſach expreſſion of diffidence, 2s others do what they: deliver far 
more reſolutely. And chough being very far from being wedded 

.  romy Opinions, I am ſtill ready to exchange them for better, if 
they ſhall be duly made out ro me, (which I think ir poſſible 
enough they may hereafrer be ;) yet peradventure the Reader 
will think with me, that che Examiner has not given me cauſe to 
renounce any of them, fince che ObjeRions he has propos'd 
againſt me have been ſufficiently anſwered, and fince the Hypo- 
#heſis he would ſubſtitute in the room of ours (befides thar it is 

. partly precarious) ſuppoſes things which divers of che eminent- 
eſt Wits of our Age (otherwiſe of differing Opinions) profeſs 
they cannot admit or ſo much as underſtand : whereas che 
Weight and Spring of the Air are not denyed by our Author 
himſelf, and are demonſtrable by Experiments that are not con- 
troverred betwixt us. Which things I repreſent for the defence 
of what 1 think the Truth,and not to offend my Jearned Adverſa- 
ry,who ſhall have my free conſent to be thought to have fail'd ra- 
ther in the Choice then in the gy goes of the Controverſie. 
Though ſince This paſſes tor his firft Book, and fince conſe- 
quently he is not like to have been provoked, or engaged in point 
of Reputation, to challenge me or any of thoſe far more emi- 
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upon as a fign rather that each of us have, then de: of us 
have not, reaſon'd cloſely to his own Principles, that the things 


we infer from our contrary Suppoſitions do ſo generally dif- 
agree. 


O-P 


RAREFACTION. 


4 He chief Arguments of the Author of a cer- 
GY. tain Treatiſe De corporum inſeparabilitate, 
SY whereby he endeavours to invalidate the Hy- 
By potbeſis of the Weight and Spring of the Air, 

I and to (et up and eſtabliſh inſtead thereof an 
unintelligible Hypotheſis of Attraftion, perfor- 
EN BEREED meg by I know not what ſtrange imaginary 
Funiculws, are, onely Five, two againſt the former, and three 
for the lacer, The firſt of which is, That the Welght and Spring 
of the Air are not ſufficient to perform the Effects aſcribed to 
them: The ſecond, that could they be performed by that Hypo= 
tbeſss granted, yet the way of this ſtrange Spring it ſelf is not in» 
telligibly explained: or explicable by the Defenders of it. Now 
the former of theſe being little elſe but a .bare Aftrmati- 
on, and the later bearing ſome ſhew of Demonſtration, I ſhall 
endeayour to examine it as I find it ſet downinhis 20,21,22,23, 
and 24, Chapters, to which (eſpecially the 23.) he very often 
in his Book refers the Reader for ſatisfaction, pretending there 


toevince that RarefaRtion cannot be made out any mers 
; nn  . then 
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(94) 
then by ſappoſine a body to be in 2,3,4,10,100,1000, r000006 
of places at the ſame inſtar, and adequately to fill all and every 
one of thoſe places. ; 
Fuſt therefote, we will examine his Negative, and next his 
Affirmative, Arguments for this ſtrange Hypotheſis. 
- His Negative find in the 20.Chapter,where he endeavours to 
confure the two wayes of explicating the RarefaQion and Spring 
of the Air, namely, that of che Yacuiſts and that of che Plenifts, 
Concerning the firſt of theſe we find him conclude it impoſ- 
ſible, fiiſt, becauſe he had before proved that there can be no 
Vacuum, which being done by a Circle (viz. There is no Y acuum 
in the Tube becauſe Nature abhors a Yacaum, and we ſee Na- 
ture abhors a Yacuum becauſe ſhe will not ſuffer a Yacuum in the 
Tube above the Mercury, bur ro prevent it will continually (pin 
the Qaickſfilyer into upe fictes, and never diminiſh the body of it) 
will ſuffer me to paſs to his nexr, which is, That this way is falſe, * 
becanſe in the Experimem of the Carps Bladder the Air is rare- 
fda roo. times bigger nay, in reſpeR of the body of Gold 
ithas 1000000. times lefs marrer in equal.(paces. And this, 
ſayes he, is a Phenomenon thar is impoſſible ever to be made out 
by incerfpers'd Vcgities. Now that the Vacuiſts cannot pre- 
fently, by ſo bold an afferrion as this, be made to forſake their 
_ Principles, he may perceive by theſe following Solutions which 
Efhall give of all rhe Phanomene he recites, flogring narurally 
from an Hypotheſis that I ſhall for the prefear aſſume. Lerus 
fuppoſe'then the Particles of Bodies, art leaſt rhoſe of the Air, 
robe of the form of « piece of Riband, rhar is, to be very long, 
fender, thin and flexible {anwine, coyledior wound up together 
2saCable, piece of Riband, Spring of a Watch, Hoop, or the 
like, ave: we will ſuppoſe theſe to have all of them rhe ſame 
engrh, bur ſome to have a ſtronger, others a weaker Spring : ve 
wil furtherſuppoſe-each of theſe fo coyled up to have ſach a8 
innate circular motion , es that thereby they may deſcibe 4 
Sphere<qual in Diamerer to their owa, much after the manner 
_ tata Meridian turn'd about the Poles ofa. Globe will _— 


7-1-1: 
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by its revolution a Sphere of the tame Diameter with its own ia 
the Air. By this Circular motion the parts of the lamine ene 
deayuring to recede from the Centre or Axis of their motion, 
acquired Springineſs outward like that of a Watch-Spring, and 
would naturally flye abroad unrill chey were ſtretch'd ont ar 
length, but that being incompaſt with che like on every fide,they 
cannot do it without the removal of them, as nor having room 


ſufficient for ſuch a motion. And the taſter this circular motion 
is, the more do the parts endeavour to recece from the Axis, 


and conſequently the ſtronger is their Spring or endeavour out- - 


ward. Theſe ſpringy bodies thus ſhap'd and thus moved are 
ſufficient to produce all rhe Phenomena he names as impoſſible to 
be explicated, And, firſt, for the buſineſs of Expanſion, it will 
very naturally be explained by it: As lec us ſuppoſe for inſtance 
the D:amecer of cheſe ſmall coyled Particles of the Air 
(which being nexc the Earth are preis'd upon by all choſe nume- 
rous incumbent Particles that make up the Atmoſphere, and are 
thereby ſo crouded that they can but very lirtle untwiſt them» 
ſelves ; let us ſuppoſe, I ſay; the Diameter of cheſe Parcicles) co 
de 7555555555558 Of an Inch; and then to be much of che form of 
thoſe repreſented in the 4. Figureby A B C D- and that theſe 
Particles, when a conſiderable quantity of the preſſure of che 


ambient parcs is taken away, will flye abroad intoa Coyle or 


Zone cen times as big in Diameter as before that is, they will 
now be 55555355 Of an Inchin Diameter, and appear in the 
| the Figure expreſtby B FGH - theſe Zones 
whirl'd round as the former will deſcribe a Sphere a 1000. times 
% bigin bulk, and thereby fence that ſpace from being entred 
by any of the like Zones: this it would do, ſuppoſing thoſe 
: T3 did immediately alwayes touch each other z bur becauſe 


their circular motion, whenever they meet they muſt neceſſa- 


nly be beaten, and flye off trom one another, and ſo require a 
yetgreater ſpace to perform their motion in. This ſuppos d, 
'thete are no Phenomena of RarefaRion (whichis enough at pre- 
ent to anſwer whar he objeRs) but may be naturally and — 

nn 3 ibly 
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gibly made out. As firſt, for that of the felling of a Cary 
Bladder, if we ſuppoſe ſome ſmall parcels of the former com- 
preſt lamine to lye latitant within the folds of it, and being much 
coyled up together ſcarce to take any ſenſible room, this Blad- 
der in the Air will appear to contain very little or nothing within 
ic, whereas when the preſſure of the Air is taken off in good 
part from the outſides of it, then thoſe formerly laticant Parti- 
cles diſclole themſelves by flying open into much bigger Zones, 
ſo as perhaps to be able to defend a thouſand times bigger ſpace 
from being entred into by their like or any other groſs Parti- 
cles, ſuch as thoſe of the Bladder. Now becauſe the Pores ofa 
Bladder are ſuch as are not eaſily permeable by the Particles of 
Air, therefore theſe lurking Particles ſo expanding themſelyes 
muſt neceſlarily plump our the fides of the Bladder, and ſo keep 
chem turgid uatill the preffute of the Air that at firſt coyled 
them be re-admitted to dothe ſame thing for them again, 
Next, asfor Rarefaion by heat, that will as naturally follow 
25 the former trom this Hypotheſis, For the Atoms of fire flow- 
inginin great numbers, and paſhng through with a very rapid 
motion, muſt needs accelerate the motion of theſe Particles, 
from which acceleration their Spring or endeayour outward will 
be augmented, that is, thoſe Zones will have a ſtrong nitency 
to flye wider open, (tor we- know that the (wiſter any bedy is 
moved circularly, the more do the parts of it endeayourt tore- 
cede from the Centre of that motion) from whence if it hasroom 
will follow a RarefaRion. As for the conveyance of Light, that 
being according to Epicurws. performed by the local motion of 
peculiar Atoms, their motions to and fro through this medium 
will be lefs impeded by the rarefi'd Air then by the condens'd; 
as.indeed upon Experiment we ſhall really find chem.. | 
' As for his third ObjeQion drawa from his ſuppoſed attraQive 
virtue of the thus: rarefi'd Air, that is quickly anſwered, by de 
nying it tv have any power at all of artraRtion and by ſhewing 
(which is already done) that what: effeRs he would have tobe 


performed by.the attraRion of the included, is teally-done.by the 
preſſure of the ambiens, Air, Sf And, 
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_ © And, laftly, the Phevomena of my Lord Bacons Experiment 
are ſufficiently obvious and eaſe to be deduc'd. | 
i; Sothen, by granting Epicurae his Principles, that the Atoms 
or Particles of bodies have 3n innate motion; andgranting our 
Suppoſition of the determinate motion and figure of the Aerial 
Particles, all the Phenomena of Raretation and Condenſation, of 
Light, Sound, Hear, 8c. will naturally and neceſlarily follow : 
and the Authors ObjeRions againſt. this firſt way of RarefaRion 
. will hgnifie very little, | ; 

As tothe ſecond way of RarefaQion, by the intruſion or inter- 
vention-of ſome ſubtil matter or-e£ther into the ſpaces deſerted. 
dy the rareſying Particles, which is that propos'd by the Aſſer- 
tors of a Plenum, this alſo is by the Author: condemned, and 
branded with Impoſhbi.icy. And why 2 Firſt, becauſe 'cis {he 
ſayes) impoſſible that the above- mentioned Phenomena of the 
Carps-Bladder can be explained by ir, Secondly, becauſe 'tis: 
;mpoſſible to give a reaſon from it of the impetuous aſcent of 
Water admitted into an exhauſted Receiver, And, Thirdly, 
becauſe 'tis impofible to explicate the Phenomena of Gun-pows- 
der. His Reaſons:to confirm which three Impoſſibiliries, . be. 
cauſe drawn from a meer miſtake, or ignorance. of thoſe Hypo- 
theſes which have been invented by the Afſertors of that Opini- 
en, 1-ſh3]l paſs over, and content my ſelf to explain a way how 
wy Inpoſſibilities may become Poſlibilicies, if not Probabi. 

Lies. | 
And the way that Iſhall take, ſhall be that of the moſt acure 
Modern Philoſopher Monſieur Des Cartes, publiſhed in his Phi- 
loſophical Works: Which is this, That the Air is a Body con- 
fiſting of long, flender,flexible particles,agitared or whirl'd round 
by the rapid motion of the Globwli Celeſtes, and the ſubtile Mar- 
' rerof his firſt Element, whereby they are each of them enabled 
to drive or force out of their Vortice all ſuch other agitated par- 
ticles. Now. the (Wifter theſe Bodies are whirl 'd round,the more 
dotheir flexible parts fly aſunder and ſtretch themſelves our; 

and the more forcibly.do they reſiſt the ingreſle of any other to. 


(98d) 
oBitared particles into their Vortice, and conſequently the 
ſlower their motion is, the leſs will be thei refiſtance, And 
becauſe there is a vaſt number of theſe whirled particles lying 
one above another, and each particle having its peculiar grayi- 
tY; it will neceſſarily follow chat che andermoſt (which to 
maintain their Yortice muſt refiſt ſo grear a preſſure) muſt very 
much be hindred from expanding themfelyes (o far as other. 
wiſe they wonld, were there none of thoſe incompaſſing agi- 
rated Particles that lay in their way : and that thoſe being by 
any means removed, or they themſelves by a more rapid motion 
of the Particles of their Vehicles, the firſt and ſecond Element, 
(which is according to that Hypotrieſis an efteRt of Heat) more 
(wiftly and ſtrongly whirled round, they preſently begin to ex- 
pand themſelves, and maintain' a bigger VYortice then betore, - 
Now to perform what I juſt now promiſed, I ſhall endeayour tg 
give a Poſlible, if not a probable, cauſe of the objeRed Phene- 
mens. And, Firſt, for thar of che Carps Bladder, where the Air 
is rarefi'd (fayes the Author) 1000. times, it will eafily be ex- 
plained by ſappoling che few Particles of the Air, which (whileſ 
- they ſuſtain the preſſare of all the incumbent Acmoſphere) in- 
conſpicuouſly lutk within che Bladder, (each of them beiog able 
to maintain but a very ſmall Yortice) to be by the ſubſiding 
Mercwy in the TorriceCian Experiment freed from the preſſure 
of the Air, and their motion contiauiag the ſame (by reaſon that 
che Tranſcurfion of rheir Vehicles 15 not at all or very little hin- 
cered either by the Glaſs or Bladder) their parts having room to 
expand themſelves, will Aye abroad to ſuch Extenſions as may 
perhaps make a Vortice 1000..times as big in bulk as what they 
were not able juſt before to-exceed. . Heace che Parcicles of che 
Air (being ſo groſs as not eafily to pervade the Pores of the 
Bladder) muſt neceſſarily drive our the fides of the Bladder to 
ns urmoſt exrent, and Gree ro fill the Receiver in the Magde- 
burgick Experiment, Now, whereas theſe Particles will by the 
{ame preflure of the Air be reduc'd to the ſame Rate they were 
nar fiſt, that is, tobe Thronged inco a very little ow. me 
| thereby 
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' thereby be able to maintain a very ſmall Yortices the Air ler in 
” tes Experiment reduces the Air in the Bladder to 
rs former inconſpicuonſneſs, as the admiſſion of the Water in 
the Megdeburg Experiment does that Receiver full of rarefi'd Ar 
into the bigneſs of a Hazel Nut, Now the Water in this laſt- 
mention'd Experimenc enters with 2 great impetuoſity, becauſe 
driven on with the whole preſſure of the Acmoſphere, and re- 

 fifted onely by che ſmall force of the {o-far-rarefi'd Air. 

Asfor the Aurhors ObjeRion againſt this way of RarefaRion 
drawn from the Phenomenes of Gun powder, I ſhall endeavouur 
toanſwer it by ſhewing them poſſibly explicable by a Cartefiern 
Hypotbeſis.For ſuppoſing thoſe Terreſtrial parts of theGun pow- 
der to be firſt at reſt, and afterwards agitated by the rapid moti- 
on of his firſt Element, there will be ſufficienc difference of the 
former and later condition in- reſpet of Extenfioh ; and ſuppo- 
fing rhe particular conſtirution of Gua-powder (atrifing partly 
from theSpecifick forms ot cheParticles of irs ingredients,Nitre, 
Sulphare and Char- coal, and partly from their proportionate 
commiſtion) tobe ſuch as will readily yield co the motion of his 
Materia ſubtilis, fo ſoon as an ingreſs is admirted to it by the fire- 
ing of = particular parcel of it, rhe Expanſion will be ſpeedy 
by. JoneFay 

Sothen let us ſuppoſe a Barrel of Gun-power placed in ſome 

' Ccloſeroom, ro ſome grains of which we will ſuppoſe ſome actual 
|  firero be applied, by which aQual fire (the Texture ot che Pow- 
der being {uch) thoſe grains are ſuddenly fired, that is, many 
Millions of parts, which before lay ftill and ar reſt, are by the 
— ation of the burning Coals ſhatter'd, as it were, and put 'nro a 
poſture ready to be agirated by the rapid motion of the Matrria. 
ſubtils : into which poſture they are no ſooner pur, then agica- 
red and whirled ſufficiently by ic ; whence follows a vaſt Expan- 
fion of thar part of Gun-powder {o fired. For each of its p-irs 
being thus whirl'd and hurried round, expell and bear off wich 
great violence 'all che contiguous Particles, fo 3s char «2c 
Particle takes pp.now 1000. times as much Elbow-roum {'t | 
- | may 
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may ſo ſpeak) as juſt before ſerv'd its turn, and conſequent!y 
rhoſe that are outermoſt take every one their way directly from 
the parcel or Cotnthey had lain quiet in, being hurried away by 
the ſudden Expanſion of the Particles thar lay next within them 
ſo that whatever grain or parcel of Gun-powder they chance to 
meet with, before they have loſt their motion, they preſently 
ſhiver and pur into ſuch a motion as makes them fir to receive the 
ation of the Materia ſubtils. Which ſubtil Matter being every 
where preſent, and nothing flow in performing irs office, imme- 
diately agirates thoſe alſo like the former ſo that in a trice the 
Particles of the whole Barrel of Gun-powder are thus diſorder- 
ed, and by the motion the Materia: ſubrils muſt needs be hur- 
ried away with ſo great an impetuolity on all fides, as not onely 
ro break in pieces its flight wooden priſon, and remove the 
Wehcer Particles of the ambient Air, but huge Beams, nay, vaſt 
accumulated Maſles of the moſt compacted StruRures of Stone, 
and even ſhake the very Earthir ſelf, or whatever elſe ſtands in 
its way, whoſe Texture is ſo cloſe as not to give its Particles 
free paſſage through its Pores. This underſtood.lI ſee not, firſt, 
what the Authors three Arguments brought to prove bis Ob- 
jection ſignifie, for there are no more Corpuſcles in the room 
| before the Gun- powder is fired then after, nor is there any more 

matter or ſubſtance before the fides of the room by yielding 
give place for the external fluid bodies to ſucceed, and the onely 
change 1s this, that the Globuli ſecundi Elements ( as be calls 
them) are expell'd our of the room, and the Materia primi Ele 
mcntt {ucceeds inthe place of it. Nor do I ſee, ſecondly, whit 
great reaſon he hadfor his grand Concluſion, Hec abunde demon- 
ſtrant, rarefationem per hujuſmedi corpuſcula nullatenus poſſe ex: 


EY, 0.” 
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plicari. 


Having thus examined the Authors firſt Arguments, that 
RaretaQtion cannot be made out by any other way then bis z we 
ſhall find his other, which be brings co eſtabliſh his own Hypothe- 
ſis, much of the ſame kind. As, Firſt, that his way of Raretadl- 
on implies no ContradiRtion: For if the affirming a body to y 

' really 
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| reallyandrorally in this place, and at the ſame timeto be really 
2nd wholly in another, thar is, to be in this place, and nor to be 
in this place, be not a ConcradiRion,I know not what is. Next, 
thar ſome learned School-men have choughr ſo; to which I an- 
ſwer, more learned men-have thought otherwiſe. And, laſtly, 
that there are very plain Examples of the like nature co be found 
in other things z of which he onely brings one, viz. chat'of the 
Riots Ariftnelica, which upon examination we ſhall gad to make 
3 little co che parpoſe as any of the other. . Ro 
4A rs & 
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An Explication of the Rota Ariſtorelics. 


T#: great Problem of the Rota Ariftotelics, by his explication 
4; of which he pretends not onely to ſolve all the difficulties 
concerning Local motion, que Philoſophorn ingenia battenus walde 
exercuerant, bur” to give an inſtance for the confirmation of his' 
unincelligible Hypotheſis of RarefaRion, wherein there is extrenſio 
ſen correſpondentia tjuſdem ret ad locum nunc majorem, nunc mino- 


rems Wemay upon examination find to be either a Paralogiſme, 
orelſe nothing but what thoſe Philoſophers ſaid whom he ac- 
counts 


| ; gravel'd with it, Ofchis SubjeRt he begins in his 25. 
Chapter, where after he has ſet down a deſcription of ir, be 
makes an inſtance in a Cart-wheel z Rem ante oculos pontt rota 4li- 
| inſq; umbe ſeu lignum illud cxpſſum & retundum cut 
adits, fiquidem dam progredieme curru ipſa rota circium- 

tin ſubjetFs terra orbitams fibi aqualem, umbo ille dc- 
pole both bere and before he 
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well underſtand the thingy'In which, ſayes he, the great diffical- 
ry is to explain how the (/Nave:ſhould be -{o turned about its 
Axis, #! partes (uas ſucceſſive applicet lines duplo plares partes ha- 
tenti, idq;, maty perpetuo ac uniformi ne vel ad oculum inſtar inter- 
rupro. Which how true, and-what great occaſion he had to won- 
Cer at the ſolution of that Problem- by the Example of a man 
ſtandiog ſttll and another walking, we ſhall find by and by, when 
v.e come to gxplain the Problem : bur firſt I ſhall examine his 
Hypoth fis and Explication, And Firſt, he ſuppoſes Time to 
c0..fiſt of 2 determinate number of Indiviſibles, (thatis, ſuch as 
l:ave neither prius nor poſterizs included in them) which heccalls 
laſtants, And next he ſuppoles the preſentiam bocalem ſeu ubica- 

. tionem cr uſlibet parts indivifibils & wvirtualiter extenſe eſſe quaq 
indiviſibilem'& wirtualiter extenſam : Which ſuppolitign ſo 
ſtrangely expreſt is no more then this, that the: extenſion or 
ſpace of his Indiviſibles is alſo indivifible. Burt as for his Virtual 
Extenſion, I confeſs I anderſtand as liccle what it is as I verily 
believe the did; and therefore I will proceed to his following ſup- 
poſition. His Third therefore is, That by how much more rare a 
body is, by ſo much the more are its Indiviſtbles virtually ex- 
tended. Hence his Fourthis, That though cheſe Indiviſibles be 
really indiviſible, yet they are virtually #n quotw# partes dtviſibi- 
lis. Whence he dedaces his Fifth Principle, That fiace theſe 
Ladivifibles are really indiviſible and virtually extended, they 
muſt neceſſarily be moved after the ſame manner that other indi- 
viſible and virtually-extended rhings are. H:s Inſtances arein 
the'motions of an Angel and an indiviſible piece of wood, which, 
he (ayes, are both of the ſame kind. - As for that of Angels, hi 


falling under ſenſe, and nor having any third way by which ro be 
inform'd, I ſhall leave him there ro enjoy his fancies. But astor 
that of his piece of wood, we ſhall find it ſufficiencly full of ab- 
ſardicies and contradiions. And firſt, he calls it indivilible, 
bur why 1I'know not for'ris neither' really nor yet mencally (0: 
a x mencally ſo by his fourth Principle, where he ſayes that i 


- 


virtwalitr if 
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ving no immediate Revelation, and a Spirit and irs ationsnot | 
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uirtualiter in quotuis partes diviſibiles, by which word virtualiter 
he means the ſame thing with -zentaliter, or nothing, Nor, ſe- 
condly, is itreally ſo: for then (according to the main buſineſs 
of his Book, as may be gathered from the firſt words: of his 
Title-Page, Traitatus de Corporum Inſeparabilitate) it would be 
impoſſible that any thing in the world ſhould be diviſtble ; for 
he making an inſeparable continuity, and that bodies will racher 
be (I can'crell how) ſtretcht beyond their own dimenſion 7» 72+ 
fnitum, then part from one another; a body may as ſoon pals 
through the dimenſions of any one Indiviſible, as paſs between 
two. Next, he grants in the ſtrange ſtretching or rarefation of 
theſe Indiviſtbles a temporary motion of the condens'd Dimen-. 
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fion; whence there will follow chat there muſt be diſtin places 


or bis, it muſt be rermines 4 quo, terminas ad quem, 7 me- 
dum. Andnexr, it were impoſhble to divide a line in:o two 
partes, ſuppoſing it conſiſted of an unequal number of Indiv:{ibles ; 
asit 101, Indiviſibles of exceedingly-rarefi'd Air ſhould be ex- 
rended in length an Inch, ic were impoſhble co divide that Inch 
.1nto txo' equal. parts. I might run over many more, but ir 
wou'd be coo tedious to be here recited. As for his indiv:ftble 
parts of Time, thoſe alſo muſt neceflarily be 77 quotvs partes ar- 
 wiſbiles;* forelſe rhe ſame body or Indiviſfible muſt neceſſirily 
bein divers places at theſame inſtant. Bur becauſe he can (wal- 
low, ny confidently affitm, this and many other ſuch like ccn- 
traditions and abſurdities, Iam nor willing to mention them ; 
and I think it would have made more for the Authors reputation 
it he had done ſo too. * As for his laſt Chapter, where he applics 
theſe Principles to the Explication of the Reta Arifiotelice, 1 have 
not here time to ſer down all the abſurdities that any ope thc 
has bur 2 ſmattering in the Matbematicks may obſerve : as, ſome - 
times half an indiviſible part of a Circumference may touch an 
ladivifible of a Line 5 ſometimes one may touch half, a quarter, a 
hundredth pare,'a whole one, two, ten, a hundred, &c. ar the 
ſame inſtanr 4 nay, an indivifible of a Circle may be all of it in a 
Wouſand places together, and'the like. And this he brings as a 
| O00 2 ereÞls 
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great Argument to eſtabliſh his Hypotheſis of RarefaQion, pre- 
rending it to compriſe many e£nigmes and very great difficul- 
ties z whereas the thing is very platn and eafte, and contains no 
ſach obſcurities. Far if, for example, we ſuppoſe a Wheel 
ABCD tobe moved in a direRt. motion from AIC to KLM, eye- 
ry Poinrdf it recaining the ſame poſition to that line that they 
had at the beginning of their motion, each of the points 4Z1Gc 
will on a Plain, or in the Medium it pervades, paſs through or 
ceſcribe a line equal to the line 7L, and not onely all the points 
lying in the lige 41C, but all and every point of the whole 4re« 
of the Circle; this muſt neceſſarily happen if the Diameter 
AIC be moved parallel to it ſelf: But if whileſt it be thus moved 
with an equal progreſſion, it be likewiſe moved with an equal 
circulation, the caſe will be altered. _ For chen, firſt, each point 
will by this compound motion deſcribe on che Plain or Medivm 
Either a perteR Cyclorid, as when the Wheel makes one perfeR 
- revolution,whileſt the whole is progreſſively moved from I to L; 
or ſome Piece, as when the Wheel has not perfeRed its revolu- 
tion ;z or more thena whole one, as when the Circle has made 
more then one whole revolution whileſt it is moved in irs deter- 
minate length. T ſhall here onely conſider the firſt, as pertain- 
ing more eſpecially to my preſent purpoſe, and in regard the two 
later on accaſion may be eaſily explicated by it. Next, each 
point of this Circle acquires from ics compounded motion vari- 
ous degrees of Celerity as to its progrefſion, according to its v3 
ri0ns poſition to a poine which is alwayes found ja ſome part of 
the line drawn through the Centre of the Circular motion per- 
pendicular to the progreſſive, And it is found thus, as the Cit- 
cumfterence to the Radiss, fo is the line of the progreſſive mot! 
0a to the diſtance of the point. from the Centre. And this hap- 
pens becauſe the line of Progreſſion is equal to the Circle deſct 
bed on thar diſtance as Radias 5 each point therefore of this 
{maller Circle, when it comes to touch the Perpendicular, mult 
as touts progreſſive morion, ſtand ſtill : This point therefore wil B 
be rue Centre of this compounded motion. Now becauſe iy 
| t 6 
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explicttion of che Refs 4rifforelics we need not confider any 
other chen thoſe Points which are rranflent through or crofs the 
Perpendicular line, we ſhall onely examine them. Let thenin 
our Example 4 be the Centre or immoveable point, the Cir- 
cumference therefore: ABCD will be equal to 1L or AX by our 
Hypotheſis, Now. becauſe the point 7, which is the Centre of 
- the Rotation, has onely one mqtion, vs. that of Lation, its ce- 
lerity will be equal co the fingle celerity of the Lation ; we will 
therefore pur it ro have one degree. C,-becauſe it is moved with 
ewo motions, both tending the ſame way, and each equal to the 
velocity of 7, muſt needs have two degrees of velocity. The 
point F, becauſe moved with two motions, both tending the 
ſame way, the one (vis. its Lation) being equal to that of 7, and 
the other (becauſe it is but half as far diſtant from the Ceatre of 
Roration as C, and therefore is moyed but with half the celericy 
of C, which was equal to that of 7) bur-half as quick, we will pur 
to baye one degree and an half, By the like method we might 
find rhe velocity of all the points in the Perpendicular, viz. ſuch 
25 we have there marked ſome of them s but it would be too te- 
dious,we needing not to confider more then the two points & and 
E, The point at E being moved forward by irs progreſſion with 
the ſame velocity that 7, but by its rotation (whichis bur half as 
fwift as that of the Circle-ABCD, that is double the Circle 
EFGH) being moved the contrary way or backwards with half 
the velocity, loſerh half of its progreſſion forwards. The poine 
in A being by its progreſſion moved forwards equally ſwife with 
1, and by its rotation (rhe Circle ABCD being equal to the line 
IL) being carried backwards with equal velocity, muſt neceſſarily 
Rand Riill as to irs progreſſion. Now having ſhewn thit the 
point (being by reaſon of its two equal oppoſite motions at 
reſt) does onely rouch a point of the line AX, and is not ar all 
moved on it; and rhar the point Z (being carried forward twice 
as faſt by irs progreffion as it is carried backward by 'its rotation, 
and thereby' moved half as faſt as the point 7) does not onely 
tonch theline EX, bur whileſt it couches it is moved on it with a 
FOE Y progreſſive 
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progreſſive motion half as ſwift as that of 7: Ic will neceſſarily, 
follow, that each poine ſituate in Z muſt neceſſarily deſcribe 7 
(mallline, which is a part of the whole ZC. Now both the con- 
taR of the former, and che contaR and progreſſion of the later, 
being performed by an infinite ſucceſſion of points in the ſpace of 
an infinite ſucceſſion of Inſtants; 1 ſee not any one difficulty of 
this Problem bur may (atisfaRorily be given an account of by it, 
without having 'recourſe to -the Hypotheſis of the determinate 
gumber of indiviſibles of ſpace agd time ; which ar beſt will one- 
ly come tothis, that 7» ſuch 4 determinate moment or minute ſþace 
of time, (which.confiſts of an infinite conſecution of Inſtants, and 
has privs and poſterime in itzthough yer he will call ic anIaſtant, and 
_ have it to bave. che ſame /proprieties'with-an Inſtant uſed in the 
common Philoſophical ſenſe) ſuch 4 determinate minute Corpuſcle 
(which, .chough-ic have extenſion in length, breadth and thick- 
ne(s, yet will he not admir ic to. be diviſible or have parts, no 
| not though, according to: his Hypotheſis, the indiviſibie of one 
body may be rarefied to. be as big in bulk asa million of the 
indiviſibles.of another, but will have it to be called and to be 
a real indivifible) will*ſucceffively paſs over ſuch a determinate 
ſpace or length. ( which yer he will got admir to be diviſible, 
though according to his- Pcinciples ic may equalize the length 
of millions of his other Indivifibles, nor admit a (uccefſive mo- 
tion, bur inſtantaneous, chough that does neceſſarily pur a bo- 
dy. into two, three, ten, a hundred, &c. places at once; but 
will have theſealſoro be indivifible.) Haſte makes me pals 
over the abſurdities about the contri of a Circle and a Line, 
and ro-, compriſe in ſhort all thac- grear Explication he has 
given of this and other. intricate (as he calls-chem) Problems, 
which is. this , That the reaſon of the celerity of the moti- 
on of ſome one of theſe indiviſibles above another is, thac 
it. paſtes throggh a greater part of- an. indiviſible in the ſame 
inſtar then che. ſlower 4 chat is in-plaia ſeaſe no more. then 
this.,, One body. is {wifrer then; another , becauſe it is moved 
later, Erom, whence, he draws. ſeveral Cotollaries, OX 
| ence 
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'  » Hence may be given areaſon why an Eagle is ſwifter then a "R 

Tortoiſe, viz. becauſe ir moves faſter, I ſhould haye ſol- 

vedHeveral ObjeRions which may be 'broughe againſt the di- 

viſibility of Quantity i» i»finirwm , but thar as all the Scho- 

laftick Writers are full of them, ſo ir is a Subje&t which we 

are leaſt able ro diſpute of, having very little information of 

the nature of Infinity from the Senſes. 
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WHap.2, Pag-4. (wm tors vic, Fc. Being the whole power of the 
(Combe of the Air depends upon the «/£quilth: im: of irs weight 
wich cyenty nine Inches and an half of Quickhilver, ſo that this Spring 
doth neirher more nor leſs in a ſhuc place, then is done by that e/£quil:- 
irmm in an open place: it is manifelt, ſeeing we have ſhewed the 
Equilibrium tobe plainly fictitious and imaginary, thar the Spring aſcti- 
bed to the Air is ſo likewiſe, ; 

- Ibid. Nam f Tubs, &c. Forifa Tube but twenty Inches long (ſuch 
as we uſed inour fir Argument) be man at hiled with Quick6lver, as 
before, but alictle ſpace be lefc berwixt the Aercary ind the Finger on 
the top of the Tube, in which Air onely may abide : We hall find thec 
the Finger below being remoyed, the Finger on the top will nor onely be 
drawn downwards, as before, but the Quickfilyer ſhall deſcend alſo, and 
chat notably, 2#; as much as ſo ſmall 2 parcel of Air can be extende#by 
ſuch a deſcending weight. So thar if inſtead of Air, Water or any other 
Liquor which is nor fo eaſily excended be p.utin irs place, there will be no 

As y, azainſt this Ox Arguinene is framed : For if th 
| Hence, Ifay, againſt this Oxinion an ment 1s framed : For if the 

external twp thoſe rwenry bthen of Quickfilyer from de- 

ſcending, a#We hay yoo ; how ſhall ir keep up twenty nine Inches 
and an half? Affaredly rheſe can no way be reconciled. Es 
| © Px. Dicer forts, &'c., You will-gerchance ſay, that the QuickGilver 
therefore doth in'che altedged caſe deſcend, becauſe it is thruſt down by 
that parcel of Air which dilares it ſelf by irs own Spring. | | 
Ibid, Sic deberet, &c. So ſhould the Finger be rather.chruſt from the 
top of the 9 agenda or nedroir ; becauſe-this Dilatation muſt 
be made as well upwards as downwards. - © | 
| * P-6. Concips, EE. Ircannot be conceived how that Air ſhould dilate 
_ nſelf, orthruſt down the Merrary, unlefs by raking up agreacer place ; 
| which ching theſe Authors are much againſt, afſerting that RarefaQtion. 
_ .cat be made no other wayes then by Corpuſcles or Vacuities, 
Chap. 3.p.7. $5, Oe. If ou a Tube: open at both ends of a good 
length, ppole forry Inches long, 


| | and fillys wich Mer car), and place 
avs Finger onthe top- as before, taking away 
nd the TMerowy ro deſcend even tots 
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by 


your lower Finger you will 
naked Ration, and.your Fin«= 


| geronch2top'to be ſtrongly drawn within the Tube, and co flick cloſe, 


Pp unco 


Tn 
in it is evidently concluded thar the Mercury 
placed in irs own ' ation is not there upheld by the external Air, bur 
ſuſpended by a certain internal Cord, whoſe upper end falined to 
the Finger draws and faſtens ir after rhis manner into the Tube, 
Chap.4. p.8,9. Sumarvr, Cd. Take a Tube ſhorter then twenty nine 
Inches and an half, for inftance of rrenty Digits,nat ſhur, as hitherto, 4 
one end, bat with boch ends open : let this Tube, its Oritice being in. - 
mers'd in reftagnant Mercury, and one Finger being plac'd underneath, 
that the Mercury to be poured in run not through, be filled wich Mer. 
cy; and then another Finger be applied toirs Oritice, to cloſe it well; 
Whi-h being done, if you draw away your lower Finger, the upper will be 
found to be trongly drawn and ſuck'dinto the Tube, and ſo ttifly to ad- 
here to it, (or rather to the Quickſilver, as I ſhall hereafcer fhew) chat i 
will elevate the Tube ic ſelf with all the Quickflver, and make ic conti-- 
nue to hang pendutou: inche Veſlel. 

From an Lo Experiment this Opinion 18 moſt clearly refuted : Por, ſee. 
ing according to1t the Quickhlver in ſuch a Tube bur riyency Inches 
tonF muſt be thro upwards by the pregonderating Air ; ic will never by 
x be explained how this Finger is fo drawn downwards, and made (@ 
Rrongly to Rick to the Tube, Foric cannot by the Air thrufling upwards 


be chus drawn downwards. 


p.11. Duod oth, &c, Which 1s thence confirmed , Becauſe if that 
preponderacing Air ſucceeds, as is afferred, in the place of the lowe: Fig- 
ger which was wichdrawn, tharis, if it u; hold the Quickſilver after the 
ame manner which ic was upheld by rhe-lower Finger applied under it; 
is manifelt, according to this Opinjon, that the. Finger on the cop oughe 
not to be more drawn'downwards afterche lowemFinger is removedthen 
before. Seeing then char Experience teacher the contrary, it is manifet 
that Opinion muſtbe falſe. 


- Chap.y. ps, Drarre, Fo, Inthe fourth place it is inpugn'd, Be: 
cauſe : 2664 it would follow that Quickſilver through a like Tube might 
be ſuck*d with chEſame eafmefs our-of a Vellel thit Warer is ſugk'd ovt 

oftheſame. Which nocwichitanding is cbnecary ©o Exvecience, by which 
we are tzight rhar Warer'is cafily drawn inro-che. mouth: of him that ſucks, 
whereas Quickhlver cannot be drawn thuhker by bis utmoſt endeavour, 


ſeeing, according torbis Opinion, | 
FP ir be Water or Hferewr7, may ſoa 

quir'dbae tharthe-Air ſhuc in che Tube may be drav | 

v4 wards by ſucking; which being drawn, up, the Liquor underneath will | 


rNNS 


PT I DT i AS 

2 Fa 3% Fn is 
* v ” f 7% ro 
NY En, SIT 


| (C 112 ) 

joht” ie vehemently firetches, as is manifeſt by ic ſelf, ' 

-- Ibid. Keſpondeo, @c. I anſwer, Thar this comes ro paſs thxt there mzy 

be no Vacuity, ſeeing there is nothing elſe there thar can ſucceed into 

the place of the deſcending Quickſilver. ” 

p.21. And hence is confirm d that common Axiom uſed in the Schools 
for ſo many Ages paſt, that N ature doth abbor a Vacuum. 

Ibid. Namilicer, &c, For though the immediate cauſe why water (for 
inſtance)doth not deſcend from aGardeners Wateririg-pot(for that Exam- 
ple they uſe) ftopt on rhe top, 1s not the fear of a Yarn, bur the reaſon 
now mentioned, namely, Thar there is not weighc ſufficient to looſe that 
conjunAure by which che water doth adhere ro the top of the cloſed 
Warter-pot: Nevertheleſs in the end we mult of neceflity cometo tha 
Cauſe. | 

Ibid. 2ue quidems, ©&'c. Which tration and adheſion when ic cannor 
proceed bur from ſome real body placed berween the Finger and the 
Mercury, i is manifeſt that that ſpace is not empty, bur fill-d with ſome 
xrue ſubſtance. | | : 
| Ibid, Fo quod, & ec. Becauſe no viſual fpecies's could proceed either 
from ic, or through it, unto the eye. 

P.22, Vera, Fe. To be filled with any true ſubſtance, 

P.25. Huc eriam, &'c. Andtothis purpoſe make thoſe confiderable 
Vibrations with-which Quick6ilver is fiicxed in irs deſcenc : For the ſame 
thing bappens here thac befalls other Pexds/a in their falbfrom on high. 

P.29. eArgentum dum, &'o, Qpickfilverwhile ic fills the whole Tube 
doth not onely rouchirs top, (as you would think ar the firſt light) but 
doth firmly ſxck.unto it alſo ; as it is manifeſt from the Experiment men- 
tionedinthe firſt Argument ofthe third Chaprer, concerning the Tube 
ozen at both-ends, | | | 

Ibid, Licer iflnd, &'c. Thoughthat Orifice of che Tube be anointec 
with Oyle, or-any other. matter that will hinder adheſion,. neverthekels 
'the Finer will no leſs firmly tick then before. 

Ibid. Parres, &'o. Thar the parts of Air it RIfſo ſhut up in the Tube 
"(which ocherwiſe are ſo cafily ſevered) are now'fo firmly glued toone 
another, that they make (as we ſee) a firong Chain, by which nor onely 
"Water but even weighty Quickklver isdrawn on high. 
Ibid. Rerefaltionem, &c. That the RarefaRion- or Extenſion of a bo- 
*dy {o- as to-make ittake up'more ſpace is not onely made by Heat, bur by 
-difienfion or a certain dijoyning power ; as on the contrary Condenlauen 
18 not onely made by Cold, bur alſo by Compreſſion, as infinite Examples 
kear-us witneſs, OT 
r.30 
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- | p:$0, Camper, Fc. Secing| by the firſt Note vis manifth thac the 
Quickklvet doth ſo Rick to the top of the: Tube, and: by the ſecond Norg 
the RarefaRion is made onely by rhEmeer ditjenſon of the body ; ic ſo 
comes to paſs that the.deſcending Quickblver leaves its external or up- 
per ſuper ficies fixed unto the top of the Tube, and by irs weight doth fo 
trerchand extequarte ir, untill it becomes eafier to leave another /upe-- 
ficies inlike manner, then ro extend that any fuccher Ic leaves there- 
fore a ſecond, and doth by irs deſcent exrend that a liccle fuccher, uncill 
irbecones eaſier co ſeparate a third then eq extend thar any further: An 
fo forwards; untill at length it hath no power to ſeparate or extend an 
more ſ«perficies, namely, untill ic comes unto the heighth of 29, Inches 
and an half ; where ic acquieſces,. as we have. declared in the firit 
Chapter. PO OTrrT het, 
' p33. Theſe Surfaces ſeem to be ſeparated from the. Quick6lyer, and 
to be extended into a-molt (lender firing by che. weight chac falls down, 
after the ſame mahner that in a lighred Candle ſurfaces of like ſort are (c- 
_ parated from the Wax or Tallow underneath: by the heat above, 'and are 
excenuared-into a moſt Fubril lame.. In which iris worth obſervation, thac 
as thyx flame dorh-doubtleſs cake up more then a thouſand times a greater 
ſpace then the-part of the Wax of which the flame was made took up :. 
Sois it hereto bethonghc, thar char tiring doth take up a ſpace more then 
a thouſand times as- big as that which the ſmall parxicle of fer 77, from 
whence ic acoſe, did before take up. As alſo ic doubtleſs happens when 
fuch-2 particle by a fire underneath is turned into a-vayour. 
p.37% Corpore, cs Abody takingupa place, for inſtance, twice as 
big as it ſelf; iris of neceſſity chat every part of ie muſt likewiſe take up a 


* 


phcetwice as big as it ſelf. - PIE, "Y 

P.42. Jwxte, &'e. Accordingto-the more probable Opimon ſuch 2 
vittual extenſion of a corporeal Being is not to be granced, as being,onely 
proper to fuch as are Spiricyal. | 
| Peg3- PPreſtat, Fe. It is better 
on, WOatc 


ha ny cleachy reſolve all difficuldes, yet.ic. doch pot.openly:lys- un- 
theme -- ot | tied | | 


| poimofctar place cally cxoaaigihr 
-— P-4 Fo Cnyd'temepuc, 6g TincSapeng 
fo thin nexcher by divine power can-two of 11s parts © 


P-46+-+ 


4 of ES 
i ng 
«on 
get, 
EY 


r was 
be no 


0. Partim, & ec. DFT LT Non! ſometimes in the 
mo. arr, ſometimes blowing, and ſometimes being (fl. 
P45 4+ Sed d'ci, &e. Buric may be ſaid, that on the top of the Moun- 
rain it therefore defcended-afrer chac manner, . becauſe the Air was more 
cold there, or of ſome other temperature , ſuch as mighc cauſe this 


deſcert. 
p.71. Heceſſe, & 6. Thacthis i is the difference between Preſſion and 
Suction, that SuQtion makes ſuch an orpte and Preſſon doth nor, 


Ibid. Hoc quog, &c. And-eventius doch very well agree 
with our Principles: -For ſeeing by this on of the Sucker, the Air 
ſhur up in the cavicy ofthe-C is Ru a fromthe Cylinder, and 


doch deſcend rogether with the Sucker, (as we have, Chep.1 3. obſerved 
of water deſcending together with Quickfilver) is comes to pals oat n 
that whole depreſſionnesr faces acetaken from that deſcending 

- and Rirerched out, aswe have there explained ir in the caſe of deſc fi 
water, Since there foreſuch Sufaces are as cafily flipr off and extended in 
rhe end of the depreffien aginche ing z- 14s no wonder that there 
is found the'ſame difficult ty of deprefla ic arboth rimes. 

P-72. £omegi,&c, That the Airis ſo muchche 'more extended and 
rarefied, by dow meth. the morg/is as; and ſo doth. acquire 
a gremerforce ROSIE $a pb 

. At Y roſea gs &e.But truly ic c ſeems noreredible char.chis molt ſol 
*Air ir gafa hemently _anpcocs aGlaſs on all ſides (eſpecially one of 
kh oy nk wenn, 'd)as to breakir.... 

Ibid. Ferize, &c. It is hanfare more truly anſwered, chat the Glaſs is 

_ rhcrefore fo'bt ener ,exſuioniits fideFare more vehement- 
1y rain Twi feaſon of the figuy unfis for reGſtency) they 
| Salk J<toa teſti For d Birdoth mo Giemlyick to 


= Glaſ.o 5 urn ver indo 
fo oe. War cruly- this ſeems. DEN remov'd from 
þ'webeld red.;., Beqauſc if the preſ- 
rhiz-Tube imro:the Vial: beſo greats 
t of the Vial, 


rin” the Tabe.lh CONE] nd fo 


Excite 


: 2 


"Cw y 


exciee bubbd irir, fee, Kee, 22 appears, if any oocbloning through that Tube” - 
doth ike but an ordinary preflure upon the water, Bur it is ſwethac 
the water before the Vial is broken doth not more af all: as the Experi- 
CE Vin 

Ibid. Zicer, &'c.. Though the Tube had been ſhne ar the top, the Vial 
had doubcleſs been broken after the ſame manner, 

P477+ Sedreftins, Oc. Bur iris more gy thence werr'd, thac that 
Cylinder did there before. 

Ibid. Dig, Fe. I fay then thar the Quickſilver dork by thar exhauſli- 
en ſodeſcendinrhe Tube, becauſe tris drawn” downwards bythe Ait in- 
cumbent uponthe reft grant Quickſilver, For that. incumbent Air, -be- 
ing by irs exhanſtion greatly-raretied and extended, yeh=mently contracts 
it lelf, and by thisconcraQtion doth endeavour ro lift the-ggftagnanc| er- 
| cw ourofus Veſſel; whence it comes to pals that roo nent Aor- 

cur y now -upon-the botrom of its Veſſel) the Quickltver in 
\ the Tube muRt deſcend,as is manifeſt in ic felf: So that'it 1s no wonder that, 
the exrernal Air afterwards encring, the Quickſilver agair-aſcends, feeing 
«6rd a the force: whigh dlevares the reſftagnane-Quicklilver is 
We 
P-78. frg, hine, &c. And hence is & reaſon; alſo given of another 
thing which is chere noved, namely, that-by the- violent intrufon of the 
external Air into the Recewer the Quick6lver aſcended conſiderably 
above 29. Inches and an half. For as by the extraction of the Air the 
Quickftver is depreſt below irs tation, ſo the latruſion ofnew Airit is 
elevared above it;/ /- © 

-'p.$0.” Nawp, &c. Forific were kept,up by that, ic oughr racher co 
acend then deſcend ins colder weather#becauſe the Air then would bz 
— and heavy. Therefore the Quick6ilver isnor u; held: by the 

ilibruem of Air, as is afſerted. 
| "A. Hinc fit, &'c. Hence tt comes to paſs, that this Fumicle being con- 
tracted by read the warer doth aſcend'tn<old weather ; bur doth de- 
ſend in hor, becauſe by hear the Funicle is dilared., 

p.$1. Egocerte, #6. I eruly do not doube bur there are ſome ſuch: 
occult cautes, by which che flender Famele rhat ſuſpends (as we mentio- 
the 10. er) the Quickhlver inthe Tube is ſometimes lengch« 
| ned, ſometimes ſhorrned, an ſodoth ſometimes ler down; and ſome-- 

eimes fifr up the Quickfilver, 

Ibid. /» drecime now, Fc. Inthe 19: he ſhews that water d&ch in the 
ſame manner deſcend upon the exhauſting the Receiver, as be had ſhewn- 


Quickſilver in.che foregoing Chapter to deſcend, Of borh-which _ 
there: 


ASSETS 


hers is the! at ter in areon;wo ſhout, cn longer inſt 
onthe,” 5 fy CHEF £94149 
. Wes #j Fo. :Beriflemere done'(0;/ theſe bubbles oughe no: 
_ tobave aſcended from the bottom of the Veſlel, (as it is afſerced they 
did;/both in chis and che following Experimencs hat treat of bubbles) bur 
fromehe upper part of the water, where they are leſs compreſt ; as it is ap- 
ly manifeſt, 


p.83. Reſpondeo, &c, T anſwer that the water, upon that exhauſtion of 
"rhe Air; doth nocſo aſcend of irs own accord, bar is violently drawn or 
lifted upwards by char rarefied Air conrraRting ic ſelf, For as water doth 
ſuffer ſome compreſſion (as appears by experience) ſo her? alſo ir ſuffers 
ſome diftenfion» And hence ic is clearly manifeſt why theſe bubbles 
fhould-ariſe rather from the borrom of the Veſlel, then from the upper 
pare of the water, ' For 'when that vebemenr ſuction doth endeavour to 

the wearer from the becrom of the Vial, there ariſes there a certain 
ſubtil marrer, which being cutned inco bubbles doth ſo aſcend as is men- 
cionedin'the 15. Chaprer and the 4. Experiment. 
+34. Certwweſſe, &c. Ic is certain thge chat Opinion is ſuſhciently 
refured Iby this ſingle Experiment. 

p.85% Neeeſſe, Co.” It muſt needs be tharthat lone could not ocher- 
wile deſcend, then by [: behind ir ſucha chin ſubſtance as is left by 
26. ® or Water deſcending in like manner. 


36. Under, &c. Whence 1 plainly cenceive-that if two perfeRly- 
poliſh'd Marbles were ſo joyned that no Air at all were left berween them, 
they could nor be drawn aſunder by all the power of Man. 

Ibid. #15 etiam, &c. Which Abo is ecciGunite by the Example the 
Author there b of a Braſs Pte flicking fo cloſe toa Marble Table, 
wp 2 Youtb;who boaſted of his own irength, ir could not be lift 

by a fixed to its Centre. 

P87. Eodexs, &e. Almoſt the ſame manner as we ſee in Cu ag: 
olaſſege co a Patients back, *in which the flame being extin 
racefied Air contraQing it ſelf &6th ſo vehemently (as we ah lift up, and 
draw cheflefh wichin the Glaſs. 

Ibid. [» bs, &e. In theſe three there is nothing occurs to be peculiar- 
Pr here explicared, the account of which is not eafie from what is alreddy 


Þ © Exiltims, &e. But I think that Whiteneſs ſhould be rather 
led 2 feflex then. an innate Fighr, becauſe, as the Author bears wit- 
. neſs, it appears not 1n che dark, | bur Pry in the day, or by Candle- 


hear; 
La Thid. 


Ibid. Yeruw, &'c, D it fit ns impoſſible ſuch Anzimals ſhould 


* - 


zreatt dr nu © OL 1 J =, 
Arg bine, cc. A ce alſo aroſe ſe thoſe vehement Conyul- 
Author there Tang certain ſmall Birds to have endu- 
©d before theie death, T1 THAT 
(92s Inmala, &c. Ina bad Cauſe they can do no other ; but who 


coinpell! 


Wyre the «Adverſaries Objeftions againſs the Elaterifts are exe. 
' Y mined, 


* 


Chap. I. 

T he occaſion of this Wricmg, pag.1 E Franciſcus Linus hi c:v1lity in wr; 
ting obliges the Author to the like, p.2. Books concermug the Torrecellian 
Experiment wherewit h the «Anuther was formerly nnacquamed, bid, The 
Inconvenience of Linus's Principles, ibid, The diviſion of the enſuing Trea- 
11ſt mmto three Parts, © 

Chap. 2. 


eA repetition of the Adverſary's Opinion and Arguments, Hu Argi- 
ments againſt the Weight of the Air examined, P.g« eAr Experiment of 
his to prove that the external Air c mot keep up twenty Inches of Quick filuer 
from deſcending in a Tube twenty Inches loug, ibid. The Authors anſwer 
and reconciliation of the > ro a his own Hypotheſis, p.5. andthe re- 
lation of an Experiment of the Authorr,wherein onely water being employed n- 
ſtead of Quickſilver without other alter ation of the AdverſariezExperimen, 
# agrees well with and confirms the Authors Hypotheſis, ad his Explicatio 
of the mentioned Experiments, tvid. . That Water hath no Spring at all, 6 
very weak one, P. Go The ſecond Argument examined, ibid. Whether the 
ſame quantity of Air can adequately fill « greater ſpace, p.7. The con 
vableneſs of both Hypotheſes compared, ibid. 


. : . 3 , | : 
. oAmther Argument of the Adverſaries, from an Experiment wherein tht 
Mercury Pins Frans the Finger into ar examined, Q. Whether 
the Mercury placed in its own ftation is upheld by the external Air, o ſ wer 
ded there by an wmternal Cord? p.7,8. ” 


D. 4+ 0 
.  eArepaitionof Franciſcus Linus his priveipal Experiment, whertwn * 
Tube of twenty _ long the Finger - ve bs Fopoſed £0 be ſtrong) 
drawn andſuk'd into the Tube, P.9. The Experiment explicated withas 
_ the aſſiſt ance of Suftion, by the preſſure of the external Air up the owfde i 
the Fruger, thruft, not ſuck'd in, p.10, Franciſcus Linus his argumev ann ; 
Con/ider ed, P-II, | Clap, ; 


«+ 


. The Examiners laſt Experiment c 


, % 


on to that of the Armoiphere, -I4. Woy it a more 


herein the Adverſaries Funicular Hypotheſis is examined, = 


« FT, 


| Difficulties are propoſed aganſt the Hypotheſis, 
T he nature of this ſuppoſed Funiculus deſcribed, p.19., That accord »; 
tothe Adverſaries Opinion this Funiculus is produced by Nature onely to 
hinder a Vacuum, p.20,21. The Adverſaries - proofs that there is no Va» 
cuum examined, p.21,22.. That where no ſenſible part is un-enlightned, the 
place may not be full of light, p.22. The ſame true 1n Orowrs, jbvid; That 
e ma) be matter mpulſe of Eight, thungh be- 


h to tranſmit the i 

rwixt the Particles of that matter there finnld be ſtore of Vacuities intercept- 

| ed,p.23. That « ſolid Body hath vo conſiderable ſenſe of preſſure from fluid 

| bodies, p.2 5. . Af the canſes of the Vibrations of Quick ſilver wits deſcent, 
P£26,27. | 


'0 ut ! 
[theſis is firange and #nſar15faltory.. As that the Quickſilver doth not one'y 
| - 44 2- = 0 


4 « 


- Wherein what is alledged to prove the Funiculus is conſidered ; and ſome- 
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Rarefattis 7 performed by a certare wrhnows forte, or vis divulſiva » Þ.30, 
T hat thin Sunrſaces are uf ſucceſſively one after another, that theſe Surfaces 


are contrived imo ſtrings, that may be fliretch'd without being made moe 
ſlender, &'c. p.31. The ilinſtration of the manner how his Funiculus i; 
made,from the rarefattion of Wax or T allow tn a lighted (andle, is confider. 
ed,p.32 and ſhewed not ro be appoſite, ibid, * Divers other drfficulties and 
improbabilities manifefted mm the Funicalar Hypotheſis, p.33, Of thein. 
ward Spring neceſſary to the contrattion of bis Funiculus, p.33,34. An 
Argument from « Pendulum's moving freely in an exhauſted Recerver, that 
the medium it moves in doth mt conſiſt of an innumerable exceedingly. 


ftretch'd ſtrmgs, p.3 5. 
| Chap. 3. 


The Ariftotelean Rarefaction propoſed by rhe Adverſary examined. 
What Rarefattion and Condenſation 15,p.,36. Three wayes of explicating 
how Rarefattion ts made, p.36,37. Abſurdities w reſolving the Magde- 
burg Experiment by the Atiſtotelean way of Rurefattion, p.z8, The 
inconveniences of the ſeveral Hypotheſes compared, p.39. The difſicultics 
1 the Adverſaries explaining Rarefaltion by Bodies infimtely drviſibleplg1, 
T he difficulties of explaining it by ſuppoſing Bodies made up of parts mdivi. 
fible, $<43444-" The difficulties aeAs his Condenſation ts tncumbred, as 


that it infers Penetration of Dimenſions, &c, y.46. 


A ( owſodtration pertinent to the nub Controverfie, of what happens in 
tr ying-the Torrecellian and other Experiments at the top andfeet of Hill, 
That the Funicular Hypotheſis ir but an Inver/ion of the Elaftical, one ſup 
poſing a Spring 1nwards, the other outwards ; one performing its effefts by 
Pulfion, the other'by Traftion, p.48. That theſe tryals on the tops and fert of 
Hells determine the caſe for - Authors Hypotheſis, p.49. The truth of 
the Obſervation of Monſrexr Paſchall confirmed, p.5o. and the ſeveral try- 
als that have been made of it related, ibid. A tryal of the' Authors from 
the Leads of the Abbey-Church at Weſtminſter, p.51,52,53- That th 
ſubſidence of the V.ercury at the top of a Hill proceeds from the lightneſs of the 
eA rmoipherical Cylinder there, P.54. The relation of an Experiment late- 
ty made at Hallifax Hill m confirmation of the former, 0.56. 


= | 4Þ» F." | f 
T wonew Experiments touching the reef the force of the Spring of 
-the Air compreſs'd and dilated.” That it ir capable of doing far more then th 
w:ceſſt2y of: the Anthort'Hyporheſis requires, p.574-\ The fr ft Exper TY 
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Table was draws, 
P.6 5566s T hat thefree Aw bere below appears to be near as frongh . Cai 
preſt by the weight of the incuntbent Air as it would be by the weight of « 
Merrinrial Cyliitder of 28, or 30. Incher, p67, YE 


PaRxT IM 
wherein what Fs objefied againſt Mr, Boyle*s Explication p of partie ada 


Experiments is anſwered. | 
T he entrance imo this Part of the Diſcourſe, with an advertifement how far 
onely it will be requiſite to examine the Adverſaries aſſertions and explicati- 
ez, the Hypotheſes o# both ſides being before conſidered, p.69;70, © 
A defence of the firſt aud fecand Experimonts, concerning the intruſion of 
the Finger mts the Orifice of the Value of the evacuatrd Receiver, p1o.- 

A defence of the chird Experiment, why the Sucker being drawn down there 
is no greater difficulty in the end then in the beginnin of the gdepreſſion, 
P.7 1372. 

, Of the fourth Experiment, touching the ſwelling of a Bladder upon the ex- 
hauit ion of the ambient Air, and propurtionably to that exhauſtion,p.72,73. 
The Authors and the Funiculat Hypotheſis 3» the explication of this Phano- 
wr —_—_— ibid. 

the fifth Experiment, p.7 3. 

of wh; bth | Pe the breaking of a Glaſs- Receiver which 
was not globular upon the exhauſtion of the inward Air, p,74., Whether it 
were more Tikely to be broken by the preſſure of the AtmatPhere without, or a 
contraftion of a tring of Air within, tbid. | __ 

Of the ninth Experiment, p.q75 . Whether the breaking of the Vial ont © 
wards in the exhanſted Receiver, was canſed by the preſſure of the AtmotÞhere 
through the Tube which mas open ta the ambient 9 IN: PIR SACS 

nf he 3.74 Enperiment, P76477+78a79+.. £:4e Torrecellian. Experis 
Drens boy eines thy Bentenrs whether - deſcent and nf cent of 
Meteury 4 the T wbe, nader ard above us women ſtation, be cauſed by the 
| biltated and ftreugthned Spring of the eAvr, wid. 
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"TY 79,80. pherker the eAwthort or the Puri: 
the more o ax04ys _ _ C * 16g of Mercury 
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g. Experiment $1. 
= EG Some miſtakes 5 in the Adverſary of 
|; pon the Spring of the Water, and the places whence 

ivic + The Hy ppoheies compre ibid. 
«$4.85 ,86. the cauſe why the Marbles fel 
fed Recerver, though 4 weight of four Ounces were 
id. - #hether the account of the. Author or Adver- 
Ibid. 

iments, Af ehare-aſron of _ e Sucker and its car- 
at weioht with it upon the exhauſtion of the Receruer, p.,36,87, 
f ing Lo f gras 3 boring ew of a 7 ah 1s thruft up mto-a wc weeds 


Of thee 37+ Experiment., and the cauſe of the. appearance of light or white- 

we thre. $74 Dh : 
Of the 40, and 41: 7 pn; concerning the cauſe of the ſudden death 

.B1 T5 the ox ed Receiver, Þ. 83,89. : 

Of the 42.434 43- Eederavents, P- 90. 

< Conc _ P-9.1 _—_ 
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